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expense. 
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sometimes  depend  upon  whether  the  required  illustrations  can  be 
presented  more  conveniently  in  the  quarto  or  the  octavo  form. 

In  both  the  Smithsonian  Contributions  to  Knowledge,  and  the 
present  series,  each  article  is  separately  paged  and  indexed,  and 
the  actual  date  of  its  publication  is  that  given  on  its  special  title- 
page,  and  not  that  of  the  volume  in  which  it  is  placed.  In  many 
cases,  works  have  been  published,  and  largely  distributed,  years 
before  their  combination  into  volumes. 

While  due  care  is  taken  on  the  part  of  the  Smithsonian  Insti- 
tution to  insure  a  proper  standard  of  excellence  in  its  publications, 
it  will  be  readily  understood  that  it  cannot  hold  itself  responsible 
for  the  facts  and  conclusions  of  the  authors,  as  it  is  impossible  in 
most  cases  to  verify  their  statements. 

JOSEPH  HENRY, 

Secretary  S,  I. 
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PREFACE. 


The  following  Report  has  been  prepared  under  the 
direction  and  at  the  expense  of  the  Smithsonian  Insti- 
tution, from  articles  in  various  Journals  of  Science  and 
the  Arts,  published  during  the  last  few  years,  in  the 
English,  French,  and  German  languages;  and,  among 
these,  we  acknowledge  our  indebtedness  chiefly  to  the 
Chemical  Grazette,  issued  in  London,  and  to  the  excel- 
lent Eeport  on  Practical  Chemistry,  by  Dr.  Eisner,  of 
Berlin.  We  have  freely  exercised  discrimination  in  the 
selection  of  subjects,  and  have  omitted  much  that  we 
found  on  Applied  Chemistry,  because  novel  views  need 
in  many  cases  further  confirmation  to  render  them  re- 
liable in  practice,  and,  if  presented  too  early  to  the  ar- 
tisan, may  be  productive  of  more  evil  than  good.  We 
have  kept  in  view  the  benefit  of  the  practical  man,  the 
manufacturer  or  maker,  and,  while  we  have  not  avoided 
scientific  terms  when  more  convenient,  we  have  gene- 
rally used  modes  of  description  intelligible  to  every  one. 
American  Patents  relating  to  the  Chemical  Arts 
have  been  generally  omitted,  because  they  are  published 
annually  in  the  Reports  of  the  Patent  Office,  which 
are  widely  distributed  throughout  the  United  States, 
and  therefore  accessible  to  all. 
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We  hare  confined  ouivelves  to  such  foreign  improve- 
ments in  the  Chemical  Arts,  whether  patented  or  not, 
as  we  believed  the  American  artisan  might  avail  him- 
self of,  frequently  offering  critical  remarks  on  them, 
and  sometimes  pointing  out  where  improvements  were 
likely  to  be  made. 

We  trust  that  the  work  will  prove  useful  to  that  por- 
tion of  the  public  more  exclusively  interested  in  the 
arts,  and  not  less  acceptable  to  men  of  science,  as  ex- 
hibiting the  contemporaneous  advancement  of  science 

and  art. 

J.  C.  B.  and  C.  M. 

Philadklphia,  July,  1851. 
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CHEMICAL    TECraOLOaY. 


CLASSIFICATION  OP  THE  CHEMICAL  ARTS. 

Thb  arts  are  those  processes  by  which  the  products  of  the 
mineral,  vegetable,  and  animal  kingdoms  are  modified,  in  a 
greater  or  less  degree,  in  order  to  adapt  them  to  the  wants  of 
man.     These  processes  are  based  on  either  mechanical  or 
chemical  principles ;  and  while  in  a  large  proportion  of  them 
mechanics  are  ahnost  exclusively  employed,  in  an  equally  large 
number  mechanical  operations  are  merely  subservient  to  chemi- 
cal action.     Hence,  a  twofold  division  of  the  arts  is  both 
practicable  and  convenient.     The  former  is  designated  as 
Mechanical  Technology,  or  Practical  Mechanics ;  the  latter. 
Chemical  Technology. 

Among  the  chemical  arts,  many  are  conducted  on  a  large 

scale,  and  are  properly  termed  chemical  manufactures ;  but 

chemical  technology  is  more  comprehensive,  embracing  less 

extended  processes,  and  even  a  few  in  which  chemistry  finds 

a  limited  application.     Thus,  the  making  of  alum  and  glass, 

the  reduction  of  iron  ores,  the  extraction  and  refining  of  sugar, 

«e  aU  manufactures  conducted  on  a  vast  scale.     On  the  other 

hand,  phosphate  of  soda  and  chrome  yellow  are  made  on  a 

finited  scale ;  small  quantities  of  nickel,  of  tannin,  and  per- 

fdmng  oils,  are  extracted  and  refined;  and  yet,  as  their 

pxeparadon  is  wholly  governed  by  chemical  principles,  these 

liooeases  belong  to  chemical  technology.    While  some  writers 

Mnreedy  limit  the  subject  to  chemical  manufactures,  others 

Mine  it  to  the  first  valuable  products  obtained.     Thus,  while 

w  freparation  of  alum  and  copperas  are  acknowledged 
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chemical  arts  and  manufactures,  their  extensive  application  to 
organic  fibre  to  give  permanency  to  dyes,  and  the  whole  art 
of  dyeing  and  calico-printing,  would  be  excluded.  This  is 
manifestly  wrong,  if  the  definition  of  the  arts  which  we  have 
given  be  correct ;  and  we  cannot  exclude  those  arts  of  a  chemi- 
cal nature,  which  more  immediately  flow  from  any  one  branch 
of  manufacture,  especially  when  we  consider  that  such  col- 
lateral arts  are  often  necessary  to  the  economy  of  a  particular 
branch  of  manufacture. 

Emanating  from  chemistry,  chemical  technology  has  been 
usually  treated  as  a  branch  of  that  science,  and  has  been  cor- 
rectly designated  ^^  applied  chemistry.''  Its  recent  expansion, 
however,  by  the  aid  of  chemistry,  allows  of  its  establishment 
as  an  independent  branch  of  knowledge, — a  science,  capable 
of  a  classification,  not  on  the  principles  of  chemical  science, 
but  evolved  from  itself,  by  a  comparison  of  its  subjects  with 
each  other.  The  main  principle  which  should  govern  such 
classification  is  the  object  in  view  or  the  product  to  be  made, 
and,  with  this,  the  secondary  arts  necessarily  or  usually  con- 
nected with  it.  Thus,  the  making  of  soap,  being  an  important 
art,  and  an  extensive  manufacture,  necessarily  includes  the 
extraction  and  purification  of  oils  and  fats,  while  perfumery 
and  chandlery  seem  to  follow  in  its  train  in  a  natural  order. 
The  following  is  an  attempt  at  such  a  classification  of  the 
subjects  in  chemical  technology,  and  is  the  result  of  some 
years'  experience  in  lectures  on  the  chemical  arts,  delivered 
\>j  the  writer  before  the  Franklin  Institute  of  Philadelphia. 
Doubtless,  it  will  be  found  imperfect,  but  it  is  fair  to  offer  as 
an  apology,  the  difficulty  experienced  by  the  chemist  in  separat- 
ing in  his  mind  the  composition  and  properties  of  bodies  from 
their  connection  as  objects  of  manufacture,  and  in  break- 
ing down  long-cherished  associations  of  purely  chemical 
characteristics. 

Chemical  affinity  may  be  regarded  as  the  force  employed  in 
the  chemical  arts ;  fuel  and  water,  as  the  principal  agents  used 
to  modify  or  direct  this  force ;  and  the  crude  productions  of 
the  mineral,  vegetable,  and  animal  kingdoms,  as  the  materials 
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Bubjected  to  action.  The  air  performs  less  important  func- 
tions, as  a  direct  agent ;  but,  in  conjunction  with  fuel,  it  is 
indirectly  an  indispensable  agent,  in  developing  heat  by  the 
union  of  its  oxygen  with  the  carbon  and  hydrogen  of  fuel. 
Fuel  is,  however,  the  true  agent  in  this  case,  practically  con- 
sidered, because  it  can  be  handled,  weighed,  and  measured,  by 
the  artisan,  and  is  indispensable  in  the  reduction  of  metallic 
ores.  We  therefore  regard  fuel  as  the  source  of  heat  in  the 
arts ;  and  since  the  larger  proportion  of  the  more  important 
technical  processes  are  more  or  less  controlled  by  heat,  it  must 
be  viewed  as  the  principal  agent  or  modifier  of  affinity. 
Hence  the  sources  and  management  of  heat  should  be  the 
first  subject  treated  of  in  a  classified  narration  of  technical 
processes.  It  may  be  followed  by  its  application  to  the  warm- 
ing of  buildings,  which,  in  its  manifold  aspects  of  economy, 
convenience,  safety,  and  the  health  of  man,  embraces  the 
forms  of  apparatus  in  which  it  is  employed,  and  the  subject 
of  ventilation. 

More  naturally  connected  with  fuel  than  with  any  other 
department  of  the  arts  are  the  means  of  obtaining  and  of 
extinguishing  fire :  the  preparation  of  those  mixtures  of 
combustibles  with  condensed  forms  of  oxygen,  such  as  gun- 
powder, and  other  projectile  and  destructive  agents,  together 
with  their  allied  compositions  for  ornamental  displays  of  fire. 
These  may  be  embraced  under  the  term  Pyrotechny. 

The  whole  of  the  first  subject,  included  under  the  term 
CahricBy  admits  of  the  three  subdivisions  or  groups :  Fuel  and 
Furnaces,  Warming  and  Ventilation,  and  Pyrotechny. 

One  of  the  simpler  applications  of  heat  to  modify  mineral  sub- 
stances, is  the  fusion  of  sand  and  alkali  to  glass,  which  is  highly 
plastic  when  sufficiently  heated,  and  in  that  state  receives  the 
form  which  it  retains  on  cooling.  Another  application  is  to  the 
semi-fusion  or  baking  of  clay-ware,  which,  having  been  previ- 
ously plastic  by  admixture  with  water,  and  having  then  received 
its  form,  is  heated  to  a  point  below  perfect  fusion  to  give  that 
form  permanence.  Allied  to  these  is  another  plastic  art :  the 
making  and  use  of  cements  and  mortars,  including  plaster- 
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casting,  nnil  making  artificial  atone.  All  these  are  embraced 
under  the  general  terra  of  Plasties ;  of  which  gloss-making  a 
Pyroplastics ;  cements,  Hydroplaetics ;  while  the  art  of  potting 
partakes  of  the  character  of  each. 

Another  important  but  more  complex  application  of  fire  is 
to  Metallurgy,  wherein  fuel  is  both  the  source  of  heat  and  the 
chief  means  of  reducing  ores  to  the  metallic  state.  It  will 
be  observed,  that,  while  the  fluxing  of  ores  naturally  connects 
metallurgy  with  the  pyroplastic  arts  of  glass  and  pottery,  the 
construction  of  furnaces  and  moulds  indicates  its  dependence 
upon  hydroplastics.  Modern  chemistry  has  enriched  me- 
tallurgy with  a  new  department,  Galvanoplastics,  and  with  a 
variety  of  processes  in  which  the  metallurgic  treatment  of 
ores  is  effected  by  solutions.  We  may,  therefore,  conveniently 
divide  the  subject  into  Pyrometallurgy  and  Hydrometallurgy. 
For  the  present,  it  is  proper  to  regard  Photography  as  a  branch 
of  the  latter,  with  which  it  stands  in  intimate  connection. 

Metallurgy  and  plastics,  having  each  their  branches,  in 
which  aqueous  action  plays  a  conspicuous  part,  are  thus  na-  ^ 
turally  linked  with  a  long  aeries  of  arts  in  which  water  is  the 
prime  agent  in  modifying  and  directing  the  force,  affinity ; 
and  the  connection  is  still  further  established  by  the  fact,  that 
the  BubstancBS  acted  on  are  mostly  confined  to  those  of  the 
preceding  classes,  alkali,  earth,  and  metal.  The  arts  in  the 
present  class,  having  for  their  chief  object  the  preparation  of 
simple  chemical  compounds,  acid,  oxide,  and  ealt,  and  being 
conducted  on  purely  chemical  principles,  have  received  the 
general  term  of  Chemics.  Water  is  the  medium  of  action, 
the  solvent  for  acid  and  alkali,  in  which  they  exert  their  power- 
ful and  contrary  effects ;  the  solvent  for  salts,  in  which  they 
are  decomposed  and  resolved  into  new  and  useful  compounds. 
The  manufacture  of  sulphuric  acid,  usually  regarded  as  the 
keystone  of  the  more  purely  chemical  arts,  and  its  use  in 
transforming  common  salt  into  the  alkali  soda,  introduces  a 
series  of  variooa  connected  and  derivative  arts,  conducted  on 
a  large  scale,  whose  elements  are  to  be  found  in  plastics,  and 
which  may  constitute  a  convenient  division  of  chemics,  called 
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Salines,  or  the  saline  arts.  While  we  have  seen  the  arts  of 
the  preceding  class  extract  the  metals  from  their  ores,  the 
next  division  of  chemics  subjects  them  to  such  treatment  in 
solntiony  as  to  convert  them  into  many  useful  compounds,  such 
as  pigments,  salts  employed  in  dying  tissues,  &c.  This  group 
contitutes  the  Metallosalines.  The  making  of  fine  chemicals 
and  pharmaceutic  preparations  is  connected  intimately  with 
the  preceding  saline  arts,  being  conducted  in  a  similar  manner, 
but  on  a  smaller  scale,  and  with  greater  nicety ;  it  also  de- 
pends chiefly  on  the  products  of  those  arts  as  its  means  of 
action,  and  partly  on  them  for#iaterials  to  be  acted  on.  This 
forms,  therefore,  the  third  group  of  the  chemic  arts. 

It  may  have  been  observed  that  the  arts  of  the  preceding 
classes  are  chiefly  devoted  to  the  preparation  of  tools  whereby 
to  work  upon,  vessels  wherein  to  operate  upon,  or  materials 
wherewith  to  modify  the  various  crude  productions  of  organic 
and  partly  inorganic  nature,  in  order  to  adapt  them  to  the 
manifold  wants  of  man,  whether  to  minister  to  his  comfort  or 
luxury.  Clothing,  food,  and  the  comforts  of  life  are  there- 
fore mainly  embraced  by  the  following  technical  processes. 
The  most  extended  application  of  the  chemical  products  de- 
rived from  the  preceding  class,  is  to  the  ornamenting  and 
modification  of  tissues,  which  embraces  -the  beautiful  and 
varied  arts  of  dyeing  and  calico-printing,  or  ornamenting 
Textile  fabrics.  With  these  are  linked  the  kindred  arts  of 
making  Sheet-fabrics,  paper,  leather,  &c.,  as  well  as  working 
in  caoutchouc  and  gutta  percha.  To  modify  and  ornament 
fibrous,  sheet,  and  solid  tissues,  varnishes  and  cements  are  em* 
ployed,  and  are  classed  under  the  general  term  Adhesives. 
The  principal  subjects  of  this  class  being  the  ornamenting  of 
woven  fabrics,  it  has  received  the  name  OalUticSf  (soxo^,  and 
iatoif  loom,) 

The  use  of  soap  for  general  purposes  of  cleansing,  and 

chiefly  of  cleansing  textile  fabrics,  follows  the  preceding  in  a 

natural  sequence,  and  serves  to  group  a  series  of  arts,  rather 

allied  by  unity  of  material  on  which  they  operate  than  by  unity 

of  object  in  view.    They  include  the  extraction  and  purifica- 
B 
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tion  of  oils  and  fats,  the  preparation  of  soap,  and  the  various 
articles  of  the  perfumer ;  and,  lastly,  Illumination,  which  in- 
cludes chandlery,  the  manufacture  of  gas,  with  the  various 
substances  and  apparatus  which  afford  light,  such  aa  burning- 
fluids,  lamps,  and  jets.  Oleics  is  an  appropriate  term  for  the 
class. 

After  the  arts  which  supply  man  with  clothing  and  minister 
to  other  external  wants,  those  which  afford  him  nourishment 
follow,  and  may  be  conveniently  grouped  under  the  term 
Sitepskg,  (ii*or,  food,  and  i^,  cook,  prepare.)  The  extraction 
of  farinas  and  sugar,  with  the  re6ning  of  the  latter,  are  fol- 
lowed by  their  modification  under  the  singular  process  of  fer- 
mentation and  conversion  into  alcohol,  which,  ia  its  turn,  is 
readily  changed  into  vinegar  during  the  acetous  fermentation. 
The  various  culinary  arts  form  another  convenient  group  of 
the  domestic  arts,  embracing  the  preparation  and  preservatioa 
of  food. 

The  whole  series  of  chemical  arts  may  be  closed  by  chemical 
agriculture,  or  the  art  of  directing  and  controlling  the  growth 
of  plants  and  animals,  whence  its  name  Siotechnici,  {>J>o!,  life, 
rfx'-ii  art,)  in  order  to  render  their  products,  in  quantity  and 
quality,  most  suitable  to  the  demands  of  the  arts  or  the 
more  immediate  wants  of  man.  To  effect  this,  the  influence 
of  the  air,  water,  and  soil,  of  mineral  substances  and  ma- 
nures, on  the  growth  and  productions  of  plants,  must  be 
studied ;  the  composition  of  their  ashes,  under  different  circum- 
Btancee  of  growth  and  product,  examined ;  the  influence  of  food 
and  other  circumstances  on  the  growth  of  animals  and  of 
their  parts,  such  as  hair,  horn,  fat,  &c.,  must  be  investigated. 
These  important  observations  in  organic  life  constitute  a  true 
art,  as  yet  in  its  infancy ;  and  it  is  of  a  chemical  character, 
so  far  as  it  is  pursued  with  a  chemical  object  in  view,  (the 
quantity  and  quality  of  organic  product,)  and  by  chemical 
agency,  (minute,  practical  analysis.)  Wemay  consider  it  under 
tbe  several  heads, — of  the  chemical  changes  observed  in  the 
formation  of  useful  products  in  plants  and  animals,  including 
the  peculiar  chemical  character  of  snob  products;  of  the  in- 
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flaence  of  mineral  and  organic  manures  on  the  special  products 
of  plants,  and  of  various  conditions  on  the  products  of  ani- 
mals ;  and  the  examination  of  the  ashes  of  organized  bodies, 
with  a  yiew  of  supplying  such  as  may  be  required  for  obtain- 
ing special  products.  These  subjects  are  most  conveniently 
grouped  in  this  manner  at  the  present  time ;  but  as  the  art 
becomes  more  folly  developed,  the  very  different  nature  of 
plants  and  animals,  and  the  different  influences  exerted  upon 
each  domain  of  organic  life,  will  cause  their  separation. 

The  following  is  a  tabular  view  of  the  arts,  classified  in  ac- 
cordance with  the  principles  above  laid  down. 

Jambs  C.  Booth. 

Philadblphia,  17M  JforeA,  1861. 


Tabular  View  of  the  Chemical  Arts. 


I.  Calories. 


ILPlMtios. 

m.  MetaUnrgy. 

IV.  Chemios. 

V.  Calistios. 


YL  Oleics. 


yn.  SitepsioB. 


ym.  Biotedi- 
nics. 


SEOUP. 


1.  FaelandFuniftcee. 

2.  Warming  and  Ven- 

tilation. 
8.  Pjrotechny. 

1.  PyroplasticB. 

2.  Pottery. 

8.  HydroplasticB. 

1.  Pyrometalltirgy. 

2.  Hydrometalliirgy. 

1.  Salines. 

2.  Metallosalines. 
8.  PharmaceuUos. 

1.  Textile  fabrics. 

2.  Sheet  fabrics. 

8.  Adhesiyes. 

1.  Oils  and  Fats. 

2.  Saponification. 
8.  Blamination. 


1.  Farina,  &o. 

2.  Fermentation. 
8.  Culinary  arts. 

1.  Physiology. 

2.  Manures. 
8.  Products. 


PamCIPAL  BUBJIUUL 


{Coal,  wood,  coke,  &c. 
Beyerberatory,  blast  ftimaces,  &e. 

StoTCS,  hot  air,  steam,  water. 
Matches,  gunpowder,  fireworks. 

Glass,  enamel. 

Brick,  earthenware,  porcelain. 

lame,  mortar,  gypsum. 

Beductions  of  ores  by  fire. 
Galyanoplastics,  photography. 

Oil  of  ritriol,  soda,  nitlre,  alum. 
Metallic  salts,  pigments. 
Inorganic,  organic 

Bleaching,  dyeing,  calico-printing. 
Paper,    leather,  caoutchouc,    gutta 

percha. 
Besin,  Tarnish,  glue. 

Extraction  and  fining,  &c. 
Soap,  essences,  perfumery. 
Chandlery,  gas,  burning  fluids,  lamps. 
Jets. 

Starch,  flour,  sugar. 
Alcohol,  wine,  beer,  rinegar. 
Preparation  and  preserration  of  food. 

Plants  and  animals,  ashes. 
Putrefaction,  mineral  manures. 
Milk,  fat,  bone,  horn. 


I.  CALORICS. 

This  general  division  of  the  chemical  arts  receives  con- 
sideration from  its  principal  suhject,  fuel,  being  the  more 
important  of  the  two  chief  agents  employed  in  these  arts  to* 
modify  affinity,  to  break  up  existing,  or  to  form  new  combina- 
tions. We  cannot  conveniently  divide  the  arts  according  as 
they  are  acted  upon  by  fuel  or  water,  for  these  two  prime  agents 
are  often  employed  simultaneously  in  a  single  process.  While, 
therefore,  the  first  classes  of  the  arts  are  chiefly  controlled  by 
the  action  of  heat,  they  are  not  exclusively  so ;  and,  again, 
those  which  follow,  although  depending  mainly  on  solution, 
are  likewise  more  or  less  influenced  by  temperature. 

1.  Fuel  and  Furnaces. 

The  various  kinds  of  fuel  employed  in  the  arts  may  be  most 
conveniently  divided  into  two  groups :  those  consisting  chiefly 
of  carbon,  which  bum  without  flame,  and  those  containing  both 
carbon  and  hydrogen,  which  bum  with  flame.  The  division 
is  convenient,  since  flaming  fuel  is  better  adapted  to  certain 
arts,  and  flameless  fuel  to  others ;  and  in  any  particular  art 
requiring  one  of  these  species,  it  is  rarely  a  matter  of  moment 
which  one  of  them  is  employed,  the  selection  being  usually 
one  of  economy  or  convenience.  The  following  are  the  varie- 
ties of  fuel : 

FUmeku,  Flaming, 

Anthracite,  Bituminous  coal, 

Coke,  Wood, 

Charcoal.  Rosin  and  Gas. 

To  each  of  these  may  be  added  artificial  fuels,  which  may  be 

made  to  bum  either  with  or  without  flame. 

The  furnaces  employed  in  the  arts  are  the  boiler  furnace, 

or  that  employed  to  generate  steam  in  a  boiler,  in  which, 

flaming  fuel  being  generally  used,  the  fire  is  maintained  by  a 
b2  2  IT 
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simple  draft  of  air ;  the  kiln,  as  the  lime  and  brick  kilns,  to 
which  flaming  fuel  is  best  adapted,  and  where  the  body  to  be 
heated  may  or  may  not  be  brought  in  contact  with  the  fuel ; 
the  crucible  furnace,  in  which  a  crucible  containing  the  body 
to  be  melted  or  acted  on  is  either  surrounded  by  and  in  con- 
tact with  flameless  fuel,  or  in  the  glass  and  pottery  furnaces, 
being  at  a  distance  from  the  fire,  is  heated  by  flame  alone ; 
the  reverberatory  furnace,  in  which  the  substance  to  be  acted 
on  is  placed  on  a  hearth  and  the  flame  from  the  fire  place  is 
deflected  upon  it  by  the  low  arched  cover  of  the  furnace ;  the 
blast  furnace,  in  which  the  fuel,  metallic  ore,  and  flux  being 
mingled  in  an  upright  shaft,  an  intense  heat  is  obtained  by 
forcing  in  a  large  amount  of  air  by  bellows  driven  by  ma- 
chinery. Although  these  are  in  general  the  different  kinds 
of  furnaces  employed,  yet  their  forms  are  constantly  subject 
to  variation,  according  to  the  special  object  in  view  and  ac- 
cording to  the  theoretical  notions  of  the  manufacturer.  Thus, 
when  anthracite  is  used  to  generate  steam,  it  is  usual  to  drive 
a  larger  amount  of  air  upon  it  by  a  fan-blast  than  could  be 
supplied  by  a  simple  draft.  Since  the  employment  of  anthra- 
cite in  the  iron  blast-furnace,  it  has  been  found  more  advan- 
tageous to  give  greater  width  to  the  boshes. 

Pungemite. — This  new  combustible,  found  by  Bulganne 
in  the  Silurian  formation  of  Russia,  bums  freely,  but  yields 
less  carburetted  hydrogen  and  heat  than  coal.  Petzold*s 
analysis  (Athenaeum,  1850)  gives : 

Organic  matter 65.5 

Silica 18.6 

Ox.  iron  and  alumina 2.3 

Carbonate  of  lime 17.0 

Carbonate  of  magnesia 0.2 

Water 1.2 

99.8 
Coal. — For  a  full  view  of  the  statistics  of  coal,  we  refer  to  the 
excellent  work  of  Mr.  Richard  C.  Taylor,  who  points  out  the 
various  deposits  of  this  mineral  on  the  surface  of  the  globe, 
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and,  as  far  as  practicable,  their  extent  and  value.  For  the 
evaporative  power  of  coal,  consult  the  papers  of  Dr.  Fyfe, 
in  the  Philosophical  Magazine,  and  the  extended  observations 
on  American  coals  by  Prof.  W.  R.  Johnson,  printed  by  order 
of  Congress. 

For  full  analyses  of  a  large  number  (47)  of  coals,  antbra* 
cite,  bituminous,  and  brown  coals,  as  well  of  turfs  and  a  few 
woods,  we  refer  to  the  An.  Rep.  of  Liebig,  Kopp,  &e.,  p.  350, 
1847-8.  The  same  work,  p.  858,  gives  the  results  of  practical 
experiments,  together  with  analyses  of  many  English  coals  (30), 
conducted  under  the  direction  of  De  la  Beche  and  Playfair. 
They  determined,  1.  The  practical  evaporative  power,  the 
number  of  pounds  of  water  at  212^  converted  into  steam  by 
1B>  fuel.  The  average  was  8.695fl>  water  evaporated,  the 
range  being  from  7  to  10.  2.  The  practical  value  after  de- 
ducting the  coal  left  in  the  ash.  8.  The  evaporative  power 
calculated  from  the  reduction  of  litharge  by  Berthier's  pro- 
cess. 4.  Weight  of  the  fuel  per  cubic  foot  of  stowage,  from 
direct  measurement.  5.  Ditto,  calculated  from  specific  gra- 
vity. 6.  Percentage  loss  by  attrition.  7.  Evaporative  power, 
calculated  from  2  and  4.  We  refer  for  these  details  to  the 
paper  in  the^Mechan.  Mag.  1849. 

Vaux's  analyses  of  Engl.  Coals,  see  in  Journ.  Fr.  Inst.  (3) 
xriL  197. 

Whoever  witnesses  the  enormous  amount  of  fine  coal  thrown 
in  heaps  near  the  anthracite  mines,  regarded  as  valueless  and 
allowed  to  be  washed  away  by  streams,  must  have  regretted 
the  waste  of  a  quantity  of  fuel  which  will  never  be  recovered* 
Many  patents  have  been  issued  in  England  with  the  view  of 
saving  fine  culm,  by  mixing  it  with  adhesive  combustibles,  such 
as  coal,  tar,  &c.,  and  pressing  it  into  blocks.  A  late  patent 
proposes  mixing  dried  and  ground  spent  tan  with  rosin-oil, 
or  melted  rosin,  and  compressing  into  blocks.  (Lond.  Journ. 
Sept.  1850.)  Another  patent  (L.  J.  Oct.  1850)  uses,  also, 
refuse  tan  and  peat  with  coal-tar,  &c.  But  all  these  pro- 
cesses would  seem  to  be  ineffectual  at  our  anthracite  mines, 
because  not  sufficiently  economical  in  comparison  with  the 
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price  of  coal.  It  is  to  be  hoped  that  a  process  will  yet  be 
devised,  by  which  the  fine  dust  and  waste  may  be  rendered 
eqnal  in  value  to  the  pure  anthracite,  or  even  superior  to  it 
for  some  purposes  where  more  flame  is  required. 

The  use  of  plaster  and  other  like  cements,  to  unite  fine  coal 
into  block  or  masses  for  fuel,  as  proposed  by  Hollands  and 
Whittaker,  (Lend.  Journ.  p.  89,  1849,)  is  objectionable,  since 
it  does  not  '^  add  fuel  to  the  fire,"  but  10  per  cent,  ashes,  in 
addition  to  the  larger  amount  of  ash  usually  in  fine  culm. 

Meverberatarf/  Furnace. — The  air  is  often  admitted  to  the 
sides,  &c.  of  a  reverberatory,  by  leaving  interstices  for  it  to 
enter.  Portions  of  melted  matter  dropping  down,  often  choke 
these  interstices ;  to  prevent  which,  A.  Dalton  proposes  making 
the  upper  part  project  over  the  openings.  (Lend.  Journ. 
xxxvii.  Aug.) 

Portable  Blast  Furnace. — Barron  Brothers'  blast  furnaces 
require  special  notice,  on  account  of  the  economy  of  time  and 
fuel  which  their  use  exhibits,  although  the  peculiar  method  of 
using  the  blast  claimed  for  them  has  hitherto  been  applied 
only  to  small  portable  furnaces,  used  by  jewellers,  brass- 
founders,  &c.  This  peculiarity  consists  in  having  the  twyera 
of  much  larger  dimensions  than  usual,  and  fitted  with  a  straight 
pipe  projecting  some  inches  from  the  outside  of  the  furnace, 
the  size  and  projection  proportioned  to  the  size  of  the  furnace. 
The  blast,  of  moderate  tension,  issues  from  a  nozzle  a  little 
less  than  the  diameter  of  the  pipe,  into  which  it  does  not  enter, 
but  terminates  just  outside  of  it.  The  blast  being  urged,  en- 
ters the  pipe,  and  drawing  in  with  it  a  body  of  surrounding 
air,  with  which  it  becomes  mingled  by  the  length  of  the  pipe, 
enters  the  furnace  as  a  broad  current  of  air.  The  peculiar 
effect  of  the  arrangement  is  shown  by  taking  out  the  pipe, 
passing  the  nozzle  into  the  twyer  as  in  ordinary  furnaces,  and 
closing  the  twyer  around  it  with  clay.  When  thus  circum- 
stanced, there  will  not  be  melted  more  than  from  one-half  to 
one-fourth  of  metal  in  a  crucible  put  in  the  furnace,  as  will 
be  melted  when  arranged  as  above  described.  The  small 
portable  blast  furnaces  are  of  four  different  sizes,  adapted  to 
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smaller  or  larger  operations,  whereby,  as  well  as  on  account 
of  the  form  of  the  furnace  and  the  mode  of  blast,  great 
economy  of  fuel  is  attained.  They  are  accompanied  by  a 
table  with  cast-iron  top,  beneath  which  is  a  bellows  worked  by 
the  foot,  and  through  which  three  jets  rise  which  can  be 
adapted  to  the  twyers  of  any  of  the  furnaces.  We  give  this 
detailed  description,  because  our  practical  acquaintance  with 
them  in  the  operations  of  the  laboratory  enables  us  to  give  a 
most  favourable  opinion  of  their  excellence ;  and,  having  seen 
them  in  operation  in  the  hands  of  practical  melters,  for  fusing, 
soldering,  &c.,  we  can  speak  of  their  general  practical  value 
in  the  arts.  The  enterprising  originators  of  these  furnaces 
are  about  applying  the  same  principles  to  larger  cupola  fur- 
naces for  melting  iron,  and  to  other  furnaces,  large  and  small, 
for  various  metallurgic  operations.  They  are  made  by  Barron 
Brothers,  No.  6  Piatt  street.  New  York. 

2.  Warming  and  Ventilation. 

Little  has  been  added  to  our  stock  of  knowledge  on  these 
subjects  during  the  last  few  years;  but,  if  we  were  to  apply 
vhat  we  already  know,  doubtless  general  health  would  be 
greatly  benefited.  Our  public  places  of  assemblage  and  our 
dwellings  are  heated  to  a  tropical  temperature,  by  air,  the 
dost  of  which  has  been  subjected  to  dry  distillation  by  passing 
over  a  red-hot  iron  surface,  and  produced  fumes  of  empyreu- 
madc  oils  and  tarry  matters,  which  we  endeavour  most  se- 
dnlously  to  prevent  escaping,  by  barring  up  all  avenues  and 
chinks  communicating  with  the  external  air,  except  those 
accidentally  produced.  In  ventilation,  there  is  still  less  at- 
tempted. It  may  be  that  masons  and  carpenters  design  to 
leave  behind  them,  when  their  work  is  completed,  a  generally 
diffused  system  of  ventilation,  by  half-filling  the  places  in 
walls  with  mortar,  and  putting  in  green  wood,  which  shrinks 
and  cracks  in  every  direction ;  but  it  is  hardly  necessary  to  say 
that  this  fanciful  kind  of  ventilation  is  not  based  on  very  sound 
principles.  It  is  sad  to  reflect  on  the  badly  heated  and  not 
ventilated  school-rooms  in  the  now  widely  diffused  public- 
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school  system,  where  some  hundred  thousand  children  in  the 
United  States,  breathing  a  pestilential  air,  are  shrivelled  bj  a 
parching  heat,  and  doubtlesa  lay  the  foundation  of  life-shorten- 
ing diseases.  The  remedy  should  be  applied  by  the  architects ; 
but,  since  few  of  them  have  properly  attended  to  this  subject, 
those  who  engage  their  services  should  oblige  them  to  defend 
us  from  internal  inclemency  of  the  weather  by  suitable  ar- 
rangements for  heating  and  ventilation,  as  well  as  from  exter- 
nal inclemency,  in  the  buildings  they  construct.  Beside  the 
essays  of  Reid  on  warming  and  ventilation,  there  is  a  small 
work  in  Weale's  Rudimentary  Series,  published  in  1850,  which 
may  be  consulted.  On  the  warming  and  ventilation  of  the 
Lunatic  Asylum,  Philadelphia,  see  Joum.  Fr.  Inst.  (3)  zix.  270. 

8.  Ptrotechnt. 

The  discovery  of  the  properties  of  gun-cotton  has  led  to  an 
attempt  to  find  other  compositions  to  replace  gunpowder,  one 
of  which  we  notice. 

A  new  Ounpotcder, — Augendre  has  found  that  a  mixture 
.of  1  part  yellow  prussiate  of  potash,  1  part  white  sugar,  and  2 
parts  chlorate  of  potassa,  when  separately  reduced  to  a  fine 
powder,  and  then  mixed  by  hand  in  a  wooden  mortar,  or  larger 
quantities,  moistened  with  2  or  3  per  cent,  water,  and  mixed  in 
a  bronie  mortar  with  a  wooden  pestle,  and  then  granulated 
and  dried  in  the  usual  way,  will  give  a  gunpowder  which  is 
readily  fired  by  contact  with  an  incandescent  or  lighted  body. 
The  mixed  powders  will  act  well  without  granulation.  Its 
advantages  are,  that  it  is  formed  of  substances  of  uniform 
composition,  which  are  unalterable  by  dry  or  moist  air ;  the 
powders  may  be  kept  separate,  and  mixed  when  wanted,  and 
the  mere  mixture  acting  like  the  granulated  powder ;  the  force 
15  greater  than  that  of  common  gunpowder.  Its  disadvantages 
are  that  it  inflames  more  readily  than  gunpowder;  and  it 
oxidiies  iron  barrels  so  much  that  its  use  must  be  confined  to 
bronxe  metal. 

Gmi-iV^ji. — According  to  Marx  (Fogg.  An.  IxxriiL)  the 
average  traiperature  at  which  gun-cotton  explodes  &  199^,  if 
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suddenly  raised,  although  it  may  explode  at  as  low  as  144^. 
Bj  gradual  elevation  of  the  temperature,  so  as  not  to  exceed 
fi?6  degrees  per  minute,  the  liability  of  explosion  is  considera- 
bly lessened.  Care  should  be  taken  to  pack  it  in  vessels  which 
will  not  convey  heat  interiorly,  since  metallic  vessels  may  be- 
come heated  to  144^  by  exposure  to  the  sun*s  rays. 

Averos  (Comptes  Rendus,  xxiii.)  gives  the  following  as  the 
results  of  his  experiments  on  gun-cotton : 

1.  Equal  parts  of  sulphuric  and  nitric  acids,  and  clean 
cotton. 

2.  Time  of  exposure,  10-15  minutes. 

3.  The  mixture  may  be  used  again. 

4.  The  cotton  should  not  project  above  the  liquid. 

5.  It  should  be  slowly  dried,  and  'not  exposed  to  a  heat 
above  212°. 

6.  The  cotton  acquires  more  force  by  ^impregnation  with 

saltpeter. 

Explosive  paper  is  prepared,  according  to  Pelouze,  by  dipp- 
ing it 'for  20  minutes  in  concentrated  nitric  acid,  washing  it 
thoroughly  with  water,  and  drying  it  at  a  gentle  heat.  It 
takes  fire  at  356°,  and  explodes  with  great  violence,  leaving 
no  residue. 

Cotton  has  the  formula  C^Hj^Oj^,  and  gun-cotton  C^H^^, 
0,,=C^H^  Oie+SNO,.  Hence,  5  eq.  water  (HO)  are  re- 
moved from  cotton  and  replaced  by  5  eq.  nitric  acid ;  or  H^  are 

XT 

removed  and  replaced  by  5N0^,  thus,  C^  r^Q  ?•  0^^. 

1  grm.  gun-cotton  yields  by  explosion  588  cub.  cent,  gas 
(at  32°  and  0.76™  pressure),  which  has  the  following  composi- 
tion by  volume : 

17.03  carbonic  acid. 
47.45  carbonic  oxide. 
20.41  nitric  oxide. 

6.75  nitrogen. 

8.36  carburetted  hydrogen  (CH). 

100.00 
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Charcoal. — Violette  has  applied  highly  heated  steam  to 
char  vooA,  for  the  purpose  of  making  a  superior  charcoal 
adapted  to  the  manufacture  of  common  gunpowder.  The  wood 
being  enclosed  in  &  cylinder,  concentric  within  another  which 
is  heated,  the  steam  from  a  low-pressure  boiler  is  highly  heated 
in  a  tube-coil,  in  the  same  fire  which  heats  the  cylinder,  and 
enters  the  outer  cylinder  at  one  end,  from  which  it  enters  the 
wood  and  expels  the  more  aqueous  and  less  combustible  vo- 
latile portions.  A  black  or  red  coal  is  produced,  according  to 
the  heat  and  length  of  exposure  to  the  steam.  (Lend.  Journ. 
50.  1849,  and  J.  Fr.  Inst.  (3)  xvii.  281.) 

Pure  Oxygen. — According  to  Poggendorff,  Chevreul,  and 
Vogel,  the  oxygen  made  from  commercial  chlorate  of  potassa 
always  contains  chlorine  derived  from  some  perchlorate  in  the 
original  salt.  After  repeated  crystallizations  the  chlorate  will 
yield  pure  oxygen.  (Buch.  Rep.  iii.) 

Preventing  and  eTtinguiahimj  Combustion. — To  render  com- 
bustible subBtances  incapable  of  combustion,  at  least  incapable 
of  spreading  fire,  is  evidently  a  desideratum,  and  various  sub- 
Btances have  been  proposed  at  different  times  to  effect  this 
result.  In  most  cases  they  have  been  solutions,  which  are 
applied  to  the  surface  of  wood,  &c.,  and  penetrate  it  but  a 
short  depth,  or  not  at  all.  Of  these,  silicate  of  potassa  {soluble 
glass)  has  been  most  preferred.  Their  action  is,  however, 
limited  to  the  prevention  of  inflammation  from  sparks  falling 
on  a  surface  thus  prepared.  R.  A.  Smith  {Phil.  Mag,  xxxiv. 
and  Amer.  Journ.  2d  ser.  viii.  118)  proposes  impregnating 
wood,  &c.  with  a  solution  of  sulphate  of  ammonia,  which,  if 
heated,  is  resolved  into  sulphurous  acid,  nitrogen,  &c.,  which 
would  tend  to  extinguish  commencing  combustion. 

The  following  composition,  among  others,  has  been  given  for 
extinguishing  fires :  a  mixture  of  1  part  powdered  sulphur,  1 
part  red  ochre,  and  6  parts  copperas,  added  to  the  water  of  a 
fire  engine  is  said,  from  experiment,  to  do  five  times  as  much 
execution  in  extinguishing  fire  aa  water  alone ;  it  also  di- 
minishes the  annoyance  of  smoke  and  steam.  It  doubtless 
operates  in  a  large  measure  from  the  evolution  of  sulphurous 


ti 
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acid,  but  it  is  probable  that  anhjdrons  sulphuric  would  also 
be  eYolved. 

Fire  Eoctinguuiher, — ^Phillips  has  invented  an   apparatus 
(Eep.  Pat.  Inv.  Sept.  1850 ;  Chemist,  1850,  and  Fharm.  Jour. 
X.)  for  extinguishing  fifes  by  gases  incompatible  with  com- 
bustion.    It  consists  of  an  iron  cylinder,  2  feet  by  8  inches, 
haying  at  its  bottom  a  shallow  chamber  filled  with  water. 
There  is  also  a  smaller  cylinder,  connecting  at  the  side,  and 
enclosing  a  brick  composed  of  nitre,  charcoal  powder,  and  saw- 
dust.    In  the  brick  is  a  vial  with  two  compartments, — the 
upper  containing  oil  of  vitriol,  and  the* lower  a  mixture  of 
chlorate  of  potassa  and  sugar.    A  plug  is  fitted  into  the  cover 
of  the  apparatus  in  such  a  position  that  a  sudden  blow  may 
cause  it  to  crush  the  vial  and  thus  ignite  the  contents.    An 
instantaneous  and  forcible  issue  of  carbonic  acid  and  oxide, 
steam  and  nitrogen  follows,  and  this  stream  of  vapor,  directed 
upon  the  blazing  fire,  smothers  and  extinguishes  it. 

Experiments  have  proved  that  this  arrangement  is  not  ef- 
fective in  open  places,  where  the  current  of  air  is  very  strong. 
It  may,  however,  be  serviceable  in  confined  places,  such  as  the 
bold  of  a  vessel. 


n.  PLASTICS. 


1.  VlTRinCATIOS,  OR  Glass-makino. 

We  ofTer  a  few  pomte  in  relation  to  glass,  plain  and  colored,  < 
and  introduce,  also,'  the  subject  of  gems,  as  most  allied  to 
glass. 

Bohemian  Glase. — The  glass  of  which  combustion  tubes  are  ' 
made  has  been  esamined  by  Ronney,  and  found  to  consist  of: 

Silicic  acid 73.13 

Lime 10.43 

Alumina 0.30 

Sesquioxide  of  iron 0.13 

Magnesia 0.26 

Protoxide  of  manganese 0.46 

Soda 3.0T 

Potaaaa 11.49 

99.27 

Optical  Glass.—Maes  and  Cl^mandot  (Comtes  Rendu8,1849), 
having  studied  the  influence  of  borax  in  the  manufacture  of 
glass,  hare  announced  that  the  borosilicates  of  potassa,  with 
lime,  soda,  or  zinc,  are  eminently  suited  for  optical  purposes, 
owing  to  their  remarkable  hardness  and  transparency. 

Colored  Qlaag. — See  an  excellent  essay  by  Bonteraps,  on  the 
substances  used  for  colored  glass,  in  the  Phil.  Mag.  (3  ser.) 
XXXV.  439.  ' 

AMnttirine  Glass. — Wiihler  and  others  analyzed  this  glass, 

which  comes  from  Venice ;  but  Frenay  and  Cl<?mandot  have 

lately  imitated  it.   (Coniplos  RoulIus.  Fi?\Tier,  1846.)     They 

heated  a  mixture    <<  i     i  y;titl  glp.^  (glaaa 

twitli  a  less  portior.  40  pts.  suboxide  | 
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of  copper,  and  80  pts.  iron  scales  (smithy  slack),  for  12  hoars, 
and  suffered  the  fused  mass  to  cool  slowly.  The  oxide  of  cop- 
per is  reduced  by  the  iron,  which  latter  forms  a  silicate  that 
scarcely  tinges  the  glass,  while  the  minute  crystals  of  metallic 
copper,  suspended  in  the  glass,  impart  to  it  its  peculiar  ap- 
pearance. 

ffsemattnone  is  the  name  of  a  beautiful,  red,  opake  glass, 
employed  by  the  ancients  in  mosaics.  Analysis  showing  its 
coloring  matter  to  be  copper,  Pettenkofer  asserts  that  he  has 
succeeded  in  producing  it,  and  that  it  can  be  made  in  quantity. 
A  similar  glass  is  not  unfrequently  obtained  in  testing  copper 
with  borax  by  the  blowpipe. 

Ruby-glass. — H.  Rose  has  examined  gold-glass  and  gives 
the  following  views  on  it.  (Verhandl.  d.  Berl.  Acad,  and 
Joum.  f.  Fract.  Chem.  xliii.  75.)  When  colorless  gold-glass  is 
gently  ignited,  it  become  ruby-red,  still  retaining  its  trans- 
parency, whether  heated  in  oxygen  or  carbonic  acid.  The  red 
glass  fuses  in  the  flame  of  the  hydroxygen  blowpipe  to  color- 
less drops,  which  do  not  redden  again  by  heat.  Splittberger 
thinks  that  the  colorless  glass  contains  peroxide  of  gold,  and 
that  this  is  reduced  to  protoxide,  which  precipitates  and  colors 
the  glass  red.  Rose  holds  that  the  peroxide  is  not  contained 
in  the  glass,  because  it  is  a  very  feeble  base,  if  a  base  at  all, 
and  because  the  reddening  may  occur  in  oxygen.  But  as  the 
protoxide  is  a  base,  forming  salts,  some  of  which  are  quite  fixed 
at  a  high  temperature,  (as  the  purple  of  Cassius,  which  Ber- 
zelius  regarded  as  stannate  of  protoxide  of  tin  and  protoxide 
of  gold,)  Rose  assumes  a  protosilicate  of  gold  in  the  colorless 
glass,  from  which  heat  precipitates  the  protoxide  and  gives 
the  red  color.  He  compares  it  to  glass  colored  red  by  sub- 
oxide of  copper,  which  is  colorless  after  fusion  and, becomes 
red  by  reheating,  and  that  this  change  takes  place  even  when 
the  colorless  copper-glass  is  covered  on  both  sides  by  common 
flint-glass.  He  further  supports  his  view  by  the  similar  atomic 
composition  of  suboxides  of  copper  and  gold.  The  brownish 
color  of  gold-glass,  too  highly  heated,  he  refers  to  a  reduction 
of  oxide  of  gold  to  the  metallic  state. 
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It  should  be  mentioned  that  some  chemists  hold  that  the 
red  color  is  due  to  the  precipitation  of  metallic  gold. 

Hydrated  SUicie  Acid, — ^Ebelmen's  neutral  silicic  ether  (si- 
licate of  oxide  of  ethyl)  is  slowly  decomposed  by  the  moisture 
of  the  air,  yielding  alcohol,  and  hydrated  silicic  acid  (2SiO„ 
3H0),  which  resembles  natural  silica,  scratches  glass,  and  has 
a  spec.  gray,  of  1.77.  By  mixing  colored  tinctures  with  the 
ether,  the  silica  may  be  obtained  of  various  colors. 

Artificial  Brilliants. — Those  from  Austrich  in  Paris,  analysed 
by  Eottig  (Joum.  f.  Pract.  Chem.  xxxiv.  458),  consist  of 
88.8  silica,  63  oxide  of  lead,  and  8.2  potassa  and  soda,  with 
traces  of  iron  and  alumina.  They  are  therefore  similar  to 
paste  (or  strass),  and  exhibit  much  brilliancy  and  refraction. 

Artificial  Gems. — To  make  gems,  Ebelmen  avails  himself 
of  the  two  properties  of  boracic  acid,  of  dissolving  metallic 
oxides  by  fusion,  and  volatilizing  at  a  higher  heat.  His  pro- 
cess resembles  the  solution  of  substances  in  water  and  the 
evaporation  of  that  water  to  obtain  crystals.  Having  made 
a  mixture  of  alumina  and  magnesia,  in  the  same  proportion  as 
/  they  exist  in  spinell,  and  added  ^1  per  cent,  bichromate  of 
potash,  he  added  to  2  pts.  of  this  mixture  1  pt.  fused  boracic 
acid,  and  exposed  it  in  platinum  resting  in  porcelain  to  the 
heat  of  the  porcelain  furnace  of  Sevres.  The  product  con- 
tained cavities  lined  with  minute,  rose-red,  octahedral  crystals, 
harder  than  quartz  and  infusible  before  the  blowpipe.  They 
had  all  the  characters  of  ruby.  The  constituents  of  emerald, 
treated  in  the  same  way,  yielded  small  hexagonal  crystals, 
harder  than  quartz,  and  therefore  agreeing  with  true  emerald. 

Orinding  and  Cutting. — For  a  full  account  of  the  emery 
localities  of  Asia  Minor,  see  J.  L.  Smith,  in  Amer.  Journ.  2d 
ser.  X.  854,  &c.,  and  in  Lend.  Journ.  Oct.  1850. 

Diamond  Carbon. —  For  an  account  of  this  curious  sub- 
stance, see  Joum.  Fr.  Inst.  (8)  xvii.  47. 

Coke. — ^According  to  J.  Nasmyth  (Ch.  Gaz.  vi.),  common 
coke  possesses  the  property  of  cutting  glass  in  as  clean  and 
perfect  a  manner  as  the  diamond. 

Silvering. — Glass  vessels  may  be  beautifully  ornamented  by 
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coating  one  anrfsce  (the  inner,  if  boUow)  with  a  silrering 
liquid  (see  Hydrometallurgy),  and  then  catting  or  otfaenrise 
onumenting  the  outer  snrface.  (Thomson  and  Vamiah,  in 
Lond.  Jonm.  zzxrii.  Aug.) 


2.  SiMinTEinCATIOIT, 

Or  the  making  of  brick,  earthen-ware,  Btone-ware,  fine 
potteT7,  and  porcelain.  The  baais  of  these  arte  is  clay,  which 
is  often  unmixed  for  brick ;  consists  of  finer  and  coarser  ctays 
for  earthen-ware ;  of  still  better  for  Btone-ware ;  of  the  best 
days,  quartz,  and  feldspar,  for  fine  pottery  and  porcelain. 
The  materials  for  all  these  wares,  except  brick,  are  groond 
fine,  fatade  into  a  slip  with  water,  partially  dried  to  a  plastic 
state,  in  which  state  they  are  formed,  by  pressing,  throwing 
ind  moulding,  into  the  endless  varieties  of  forms  which  we 
daily  witness.  A  glaze  is  given  to  the  surface  by  oovering  it 
with  red  lead,  for  common  ware ;  with  a  fusible  flux  or  glass 
containing  lead,  for  the  better  wares ;  and  with  a  glaze  chiefly 
composed  of  feldspar,  for  porcelain.  A  very  high  heat  is 
given  to  common  eartben-ware,  and  a  much  higher  to  por> 
celun,  sufficient  to  cause  the  ware  to  undergo  incipient  fntdon. 
The  subject  presents  a  wide  field  for  improvement  by  the 
application  of  chemical  principles,  although  at  the  present 
time  we  need  more  of  sound  practice  in  the  United  States, 
especially  in  the  finer  kinds  of  clay-ware.  Our  common  and 
fire  bricks,  and  common  earthen-ware  and  stone-ware,  are  al-* 
ready  of  excellent  quality,  and  our  black-lead  crucibles  are 
■tperior  to  the  German,  the  best  being  made  at  Taunton, 
Ibsk,  and  Jersey  City,  opposite  Kew  York.  We  employ 
pots  from  both  establishments  at  the  United  States  Mint,  and 
melt  in  them  about  2500  oz.  gold  at  once.  Although  the 
quality  is  not  tmiform,  they  are  generally  excellent. 

Some  attempts  have  been  made  to  produce  fine  pottery 

(Faience,  Liverpool- ware),  but  few  have  met  with  success :  and 

iMnnn^^  the  latter  we  may  mention  the  Pottery  Company  at 

Htj,  ud  the  Spring  Glarden  Pottery,  Philadelphia. 
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Porcelain  was  made  at  Jersey  City  in  1816,  and  a  successful 
establishment  was  conducted  at  Philadelphia  for  some  years, 
but  closed  in  1836.  Stone-ware  of  good  quality  is  made  in 
many  places,  especially  in  New  York,  Philadelphia,  and  Bal- 
timore, but  it  is  not  yet  equal  in  quality  to  the  Lambeth- ware 
of  London.  We  believe  the  location  is  yet  to  be  found, 
where  many  potteries  can  gain  a  permanent  foothold ;  the 
first  essential  being  bituminous  coal ;  the  next,  good  clays  in 
some  abundance ;  and  the  third,  facility  of  communication  by 
water  or  railroad.  The  finer  qualites  of  clay  and  feldspar 
will  bear  transportation,  and  may  even  be  obtained  on  our 
seaboard,  from  Deyonshire,  &c.,  England,  at  about  the  same 
cost  as  they  are  in  the  Staffordshire  potteries.  The  most 
likely  position  for  a  potting  district  is  in  western  Pennsylvania, 
or  on  a  few  points  on  the  Ohio  or  Missouri  rivers,  where  the 
first  and  greatest  essential,  fuel,  is  abundant. 

There  are  few  novel  points  of  interest  in  these  arts,  which 
we  present  below.  The  general  principles  of  painting  and 
staining  glass  and  clay-ware  are  so  similar  that  they  may  be 
treated  together,  although  we  have  separated  them  for  con- 
venience. 

Fire-clay  from  fuBible  clay. — Gaffard  gives  the  following 
method  of  effecting  this  result.  (L'Institut,  No.  594,  p.  175 ; 
Berz.  Jahresb.  1846,  293.)  A  good  quality  of  clay,  but  not 
fire-clay,  is  mixed  to  a  paste  with  muriatic  acid,  and,  after 
some  time,  heated  to  boiling.  The  acid  is  run  off,  and  the 
clay  fully  washed  and  dried.  Clay,  thus  treated,  was  made 
into  crucibles,  in  which  bar-iron  was  fused,  without  their  be- 
coming softened  by  the  heat.  The  acid  simply  extracts  a 
large  proportion  of  those  bases  (lime,  iron,  &c.)  which  tend 
to  flux  the  principal  part  of  clay,  the  silica  and  alumina;  but 
the  question  of  economy  will  influence  the  use  of  this  remedy 
for  the  fusibility  of  clay,  and  it  is  doubtful  whether  the  pro- 
cess will  be  adopted  by  manufacturers. 

Porcelain. — ^An  interesting  series  of  experiments  has  been 
made  by  Dr.  Wachter  in  Berlin,  in  which  he  ignited  various 
mixtures  of  feldspar  and  kaolin,  and,  in  connection  with  Dr. 
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Oschatz,  examined  the  products  microscopically.  The  result 
was  a  refutation  of  the  usually  receiyed  opinion  that  porcelain 
is  a  mere  mixture  of  fused  feldspar  and  unaltered  kaolin,  the 
latter  of  which  is  the  cause  of  its  opacity ;  for  it  was  shown 
that  it  consists  of  a  glassy  mass,  filled  with  an  infinite  number 
of  minute  needle-shaped  crystals,  which  produce  the  opacity 

of  porcelain. 
Wilson's  analysis  of  Berlin  porcelain  gave  the  following 

results : 

Silica 71.34 

Alumina 23.76 

Oxide  of  iron 1.74 

Lime 0.57 

Magnesia « 0.19 

Potassa 2.00 

99.60 

Conper  has  published  a  series  of  analyses  of  the  materials 
*od  products  of  English  potteries,  in  Phil.  Mag.  (3)  xxxi.  435, 
^0  which  we  refer  for  details. 

^eUow  Flux  for  Porcelain  Colors. — Salvetat's  analysis  of 
^ct  a  flux  from  Sevres,  led  him  to  make  a  similar  one  of  the 
'^W^wing  composition :  88  pts.  gray  flux,  8 J  pts.  oxide  of  zinc, 
'  lUs.  hydrated  peroxide  of  iron,  and  1}  pts.  binantimoniate 
^^  potassa.  The  zinc  is  prepared  in  the  dry  way,  and  the 
S^^y  flux  consists  of  22  pts.  sand,  11  pts.  fused  borax,  and  66 
P^«  red-lead.  The  substances  are  finely  powdered,  fused 
^^^ee  and  cast  out  on  an  iron  plate.  It  facilitates  the  fusion 
^^  colors  and  gives  them  body  without  altering  their  tone,  as 
*  is  itself  very  pale. 

Aventurine  Glaze  for  Porcelain. — Weechter  (Liebig's  An- 

^•len,  1849 ;  Amer.  Joum.  2d  ser.  viii.  440,  and  Ghem.  Gaz. 

1-849)  proposes  the  following  enamel  for  porcelain,  in  which 

^  golden  iridescence  is  produced  by  a  crystalline  separation 

tf  oxide  of  chromium  from  the  brown  ferruginous  mass  of  the 

^ue: 


i 


• 
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Porcelain  clay  from  Halle,  washed  over  and 

dried 31 

Dry  quartz  sand 43 

Gypsum  14 

Porcelain  cullet 12 

It  is  to  be  mixed  thoroughly  with  300  pts.  of  water,  and 
then  incorporated  successively  with  aqueous  solutions  of 

Bichromate  of  potassa 19 

Protosulphate  of  iron 100 

Acetate  of  lead 47 

Ammonia  is  now  added  until  the  complete  separation  of  the 
iron,  and  the  potassa  and  ammonia  salts  then  removed  by 
washing  and  decantation. 

Red  Pigments  far  Porcelain. — Salvetat,  in  his  elaborate  and 
valuable  paper  (Ann.  de  Ghem.  et  de  Phys.  1849)  upon  the 
red  pigments  used  in  porcelain  painting,  gives  analyses  of 
the  celebrated  chromatic  series  known  as  Pannetier's.  The 
shades  which  they  impart  are  said  to  be  unequalled  for  beauty, 
brilliancy,  and  transparency. 

The  series  consists  of  eleven  tints,  as  follows : 

Orange. 

No.  1,  or  Capucin  red. 

No.  2,  or  blood       " 

No.  3,  or  flesh         « 

No.  4,  or  carmine    " 

No.  5,  or  lake  " 

No.  6,  or  pale  violet  red. 

No.  7,  or  iron     "       " 

No.  8,  or  dark    "       " 

No.  9,  or  very  dark  violet  red. 

Gray. 

The  flux  is  the  same  for  all,  and  consists  of  silex,  borax,  and 
minium.  The  coloring  matter  of  all  but  the  orange  and  Nos. 
8,  9,  10,  is  exclusively  peroxide  of  iron ;  and  the  modifica- 
tions of  tint  are  due  to  a  variation  of  the  proportions,  and 
particularly  to  a  difference  in  the  intensity  of  heat  employed. 


\ 
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The  orange  contains,  in  addition  to  oxide  of  iron  and  flux, 
some  oxide  of  sine,  with  traces  of  alumina;  and  Nos.  8,  9, 
and  10  have  oxide  of  manganese  as  part  of  their  composition. 
The  traces  of  alumina  found  in  some  of  them  do  not  act  any 
important  part,  as  its  presence  is  not  necessary  in  the  prepara- 
tion of  yitrifiahle  pigments. 

These  tints  are  not  equally  permanent.     The  strength  and 
blueness  of  tone  increases  with  the  temperature  to  which  the 
pigment  is  subjected ;  the  yellow  tint  predominating  at  low 
heats.    The  greatest  purity  is  insured  by  using  coloring  mat- 
ter prepared  so  carefully  that  every  particle  has  been  heated, 
muformly,  to  the  same  temperature. 

Gray  Enamel  far  Porcelain. — Salvetat  (Ann.  de  Chim.  et 
de  Phys.  xxv.  342)  has  given  a  recipe  for  a  new  gray  color  for 
porcelain.  It  is  more  durable,  and  more  certain  and  constant 
in  its  results,  than  the  usual  grays ;  and,  on  account  of  its 
agreeable  tone,  greater  economy,  and  facility  of  preparation, 
btt  been  introduced  into  the  works  at  Sevres,  as  a  substitute 
for  iridium  gray.  It  is  prepared  by  mixing  together  1  pt.  of 
platinum  powder  with  3  pts.  of  glass,  formed  of  1  pt.  sand,  3 
pts.  minium,  and  a  half  part  calcined  borax. 

dement  for  Pottery  and  GHass. — ^Wachter  describes  a  fusible 

<^inent  for  glass  or  pottery,  which  consists  of  3  pts.  red-lead, 

^  pts.  white  sand,  and  3  pts.  crystallized  boracic  acid.     They 

»fe  Well  mixed  in  powder,  fused  in  a  Hessian  crucible,  poured 

^^t  on  a  metallic  plate,  and  ground  fine.     When  used,  it  is 

"""^ed  with  tragacanth  paste  and  applied  to  the  parts  to  be 

joined,  and  the  piece  is  then  heated  in  a  muffle  at  a  low  heat, 

liot  quite  sufficient  to  melt  the  enamel. 


8.  Hydroplastics, 

Or  making  and  using  mortars,  plaster  casts,  and  artificial 

•*oiie.     Under  this  head  may  also  be  included  lime  and  lime- 

**™»>  hydraulic  cements,  asphalt  pavements,  and  mastic  used 

■w  coating  walls.     There  is  not  much  of  novelty  to  oflFer  in 

^•lation  to  this  subject. 

s 
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C.  Morfit  gives  the  composition  of  a  fresh  oyster-shell,  as 
follows: 

Water 2.26 

Organic  matter 0.90 

Carbonate  of  lime 93.89 

Matters  soluble  in  water : 
Alumina,  magnesia,  and  phosphoric  acid 

with  lime 0.70 

Chloride  of  sodium,  with  traces  of  sul- 
phates of  soda  and  lime 2.20 

99.94 
JBjfdraulie  Cement. — ^According  to  0.  Ostermeier  (Jahrb. 
f.  Prac  Chem.  xiv.  259),  when  finely  powdered  marble,  lime- 
stone, or  chalk,  is  mixed  to  a  paste  with  milk  of  lime,  it  har- 
dens rapidly,  like  hydraulic  lime,  has  a  feeble  alkaline  reaction, 
and  resists  water  tolerably  well.  The  mass  is  plastic  and  may 
be  used  to  take  large  or  small  impressions.  It  forms  a  basic 
carbonate  of  lime^  or,  rather,  a  hydrocarbonate,  which  takes 
up  water  of  crystalliiation.  The  analysis  of  a  genuine  Roman 
mortar  from  Pompeii  leads  to  the  inference  that  the  Romans 
prepared  their  mortar  from  a  mixture  of  caustic  and  carbonate 
of  lime,  with  the  addition  of  pulreriied  calcareous  spar. 

Kuhlmann*s  essay,  in  the  Ann.  de  Chim.  et  de  Phys.  Not. 
1S4T,  treats  of  the  part  performed  by  potassa  and  soda  in 
hydraulic  cement*  He  observes  that  most  limestones,  of  what- 
exer  geological  age>  contain  these  alkalies,  whence  the  fertility 
of  M  lime  soil,  and  from  which  we  can  explain  the  alkaline 
eAore$eence  on  newly-eonstmcied  walls.  He  states  that  a 
hTdraulic  cement  is  made  when  powdered  chalk  is  moistened 
with  asoluiioa  of  silicaie  of  potassa  (soluble  glass> ;  that  when 
espos^  to  the  air,  it  gradually  becomes  harder  than  hydraulic 
eeiiemi ;  thai  thete  is  fi>rae4  soMe  siKcmii^  ef  lime  and  car- 
biNMlft  of  polassiu  When  elMilk^  iux»4  with  water  Id  a  doughy 
ia  brou^to  in  co^tafli  viik  a  aoluliiNa  ^  siitiiUe  ^asi  ^of  soda 
« w  fil«Hi)b  ^  Immmi  m  Wdi  mi  a  few  jb^  «»  i^  scraldi 

fiaH^  ai4  UfAwte  <if  a  fine 
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polish.  Only  S-4  per  cent,  of  silica,  absorbed  by  the  chalk, 
impart  these  properties.  This  material  is  well  adapted  to 
scolptore  and  various  ornaments.  Plaster  of  Paris  (sulphate 
of  lime),  treated  with  soluble  glass,  is  similarly  silicated,  and 
even  plaster  casts  become  hard  and  smooth  on  the  surface. 
But  the  solution  must  be  very  dilute,  or  otherwise  the  surface 
cracks  and  scales  off.  If  the  articles  to  be  hardened  are  ta 
be  exposed  to  the  weather,  the  glass  must  be  made  with  potassa, 
and  not  with  soda,  as  the  latter  is  more  apt  to  effloresce.  (See 
ilso  Joum.  Fr.  Inst.  (3)  xyii.  201.) 

The  carbonic  acid  of  the  air  acts  an  important  part  in  the 
induration  of  these  compounds,  by  abstracting  the  alkali  of 
the  silicate,  and  thus  freeing  the  silica,  which,  by  contracting, 
promotes  the  solidification. 

Some  of  the  most  important  principles  in  Kuhlmann's  essay 
were  published  by  Fuchs,  in  his  excellent  essays  on  lime  and 
mortar  (Erdmann's  Joum.  of  Techn.  Chem.  vi.) ;  on  the  pro- 
perties and  constituents  of  hydraulic  cements  (Poly  tech. 
Joum.  zliz.  271);  on  soluble  glass  (Poljtech.  Journ.  xvii. 
465),  &c 

A  good  essay  on  the  action  of  carbonic  acid  in  hydraulic 
cements,  by  Yilleneuve,  will  be  found  in  the  Lond.  Journ. 
Sept.  1850. 

Prechtel  gives  the  following  simple  mode  of  making  hy- 
draulic cement.  Common  burned  lime  is  slacked  with  a  solution 
of  copperas,  instead  of  with  water,  and  then  mixed  with  sand. 
(It  may  also  be  used  without  sand.)  It  hardens  readily  in  the 
air  or  under  water,  and  becomes  very  hard.  Experiments 
made  with  it  on  a  large  scale  proved  very  satisfactory.  When 
freshly  prepared,  it  has  a  greenish  color,  from  the  segregation 
of  protoxide  of  iron,  passing  into  peroxide,  when  its  color  is 
yellowish ;  and  to  this  oxidation  Prechtel  ascribes  its  harden- 
ing property.  Sulphate  of  lime  is  also  formed  at  the  same 
time,  and  probably  a  double  carbonate.  (Polytech.  Notizbl. 
1846.) 

A  slag,  from  an  iron  furnace,  which  forms,  with  lime,  a  hy- 
draulic cement,  has  been  found  to  consist  of : 
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Jacohi.  Grathit/. 

Silicft 40,12 40.44 

Alumina 15.37 15.38 

Lime 86.02 33.10 

Protoxide  of  roaDgsnese.     5.80. ^ 4.40 

iron 1.25 1.63 

Potasaa 2.25 2.07 

Sulphur 0.70 0.76 

101. .51 97.78 

From  these  results,  Eisner  has  deduced  the  formula  2(3CaO,  j 
SiO.+Al.O.,  SiO,)+3CaO,  2SiO.. 

See  essays  by  Eisner  on  Puzzolan,  &o.,  in  Joum.  f.  Pract.  ( 
Chem.  3844-1845,  and  on  slags  of  blast-furnaces  as  hydraulic 
cements,  id  Verhandl.  d.  Gewerbv.  f.  Preussen,  1847.  Those 
slags,  decomposable  by  muriatic  acid,  are  chiefly  applicable  to 
cements.  The  best  method  of  testing  them  is  to  pulverize  a 
piece  very  finely,  and  pour  over  it  strong  muriatic  acid.  If 
it  become  gelatinous  in  a  short  time,  it  is  adapted  to  the  pur- 
pose. A  slag  which  was  proved  to  be  good  for  making  the 
cement,  had  the  composition :  Silica,  40.12  ;  alumina,  15.3"  ; 
lime,  36.02;  protoxide  of  manganese,  5.80;  protoxide  of  iron, 
1.2.5 ;  potaasa,  2.25 ;  sulphur,  0.70  =  101.51. 

Plaster,  or  gypsum,  may  be  boiled  or  deprived  of  its  mois- 
ture by  highly-heated  steam,  as  described  by  Violette.  (See 
Lond.  Jonrn.  p.  424, 184!*,)  See  the  apparatus  for  charring 
described  in  the  present  Report,  under  Pyroteehny,  whicli  is 
varied  for  adaptation  to  gypsum. 

Pla»ter  hardened  by  Saltg. — Boiled  plaster,  when  mixed  with 
a  solution  of  alum,  becomes  remarkably  hard,  as  shown  by 
Eisner,  (Verb.  d.  Gewerbv,  in  Preusaen,  1843.)  A  solution 
of  1  pt.  borax  in  9  pts,  water  has  the  same  effect  (Keating.) 
Gay-Lussac  observes  that  raw,  unboiled  plaster  iu  fine  pow- 
der becomes  similarly  hard  when  mixed  with  solutions  of  car- 
bonate and  bicarbonate,  sulphate  and  bisuiphate  of  potassa, 
&nd  even  caustic  potassa.  Soda  salts,  nitrate  and  muriate  of 
potuea,  are  ineffective. 
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Artificial  Marble. — Bouiason's  patent  is  only  for  hardeniog 
plaster  casts,  by  Jmniersiiig  tliem  ia  a  eolution  of  alum,  aftei 
being  previoualj  heated  to  about  84°  for  several  houra.  Eis- 
ner observes,  from  his  esperiments,  that  previous  heating  is 
wholly  aanecessary. 

Indurated  Plaaler. — Objects  in  plaster  of  Paris  may  he 
rendered  like  marble  by  coating  them,  one  or  more  times,  as 
laay  be  necessary,  with  a  liquid  prepared  as  follows :  2  pts.  of 
stearine  and  -  pts.  of  Venitlan  soap  are  mixed  with  20  to  30 
pts.  of  cold  solution  of  caustic  potassa ;  and  after  a  half-hours' 
ebullition,  1  pt.  of  pearlasb  is  added,  and  the  heat  continued 
for  a  few  minutes.  Cold  ley  in  sufficient  quantity  to  produce 
perfect  fluidity  is  then  stirred  in,  and  the  liquid  set  aside  fur 
KTeral  days  under  cover.  {Archiv.  der  Pharm.  Ivi.) 

Artificial  Silictous  iSfow*. — Siemen'a  patent,  taken  out  for 
this  purpose,  in  Bavaria,  in  1845  (Kunst  u.  Gewerbcbl.  1847), 
makes  silicioas  stone  in  the  following  manner :  lOOIb  of  caus- 
tic soda  in  solution  is  evaporated  to  80  quarts,  and  1Q>  silica 
added  for  every  quart.  The  solution  is  effected  under  a  pressure 
of  4—5  atmospheres.  This  solution,  mixed  with  quartz  sand, 
hardens  to  a  stone  which  strikes  fire  with  steel.  For  building- 
itone,  millstones,  &c.  1  pt.  of  the  solution  is  mixed  with  2 
Tolames  of  fine  silica,  and  to  the  whole  are  added  10—15  pts. 
wnd  of  different  degrees  of  fineness,  and  sometimes  5-6  pta. 
coarse  sand  or  gravel  in  addition.  When  the  stones  are  air- 
dried,  they  are  kept  for  several  days  in  an  apartment  heated 
to  104°.     They  become  quite  hard  in  5-6  days. 

Atphalt,  Mattic. — Asphalt  pavements  and  floors  have  been 
sncceesfulty  tried ;  roofs  of  an  asphalt  mastic  have  also  been 
tried,  and  it  is  also  proposed  to  employ  it  as  a  covering  for 
bridges,  roads,  &c.  (Lond.  Journ.  xsxvi.)  The  materials 
usably  added  to  asphalt  softened  by  heat  are  ground  asphalt 
rock,  limestone,  sand,  &c.  Being  put  on  a  pavement  or  floor, 
ia  the  softened  state,  the  surface  may  be  highly  ornamented 
bj  inserting  pieces  or  pebbles  of  various  stones  of  different 
coloTS,  producing  designs  in  mosaic  work,  which,  when  well 
doae,  are  said  to  be  very  durable.     The  experiment  of  such 
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foot-payements  in  Philadelphia  have  not  been  rerj  snccessfal ; 
probably  owing  to  want  of  experience  in  those  who  constmcted 
them,  or  possibly  to  some  defect  in  the  composition.  In  some 
instances,  the  asphalt  coyering  is  worn  through  in  the  course 
of  a  few  years ;  in  others,  especially  where  exposed  to  the 
almost  constant  action  of  the  summer's  sun,  the  asphalt,  be- 
coming slightly  softened,  has  been  gradually  pushed  down  Uie 
slope  of  the  payement,  and  appeared  like  a  cascade  of  laya 
falling  oyer  the  curbstone.  An  experiment  made  by  J.  G. 
Cresson,  at  the  Philadelphia  gas-works,  some  years  since,  with 
coal  tar  boiled  down  to  pitch  and  thickened  with  sand,  seemed 
to  promise  success.  It  was  spread  on  a  wooden  floor,  exposed 
to  the  weather  and  trayersed  frequently  by  carts,  and  yet 
showed  few  signs  of  complete  abrasion,  although  subjected  to 
so  trying  a  test. 

A  i^eam  CetnetU. — An  English  cement  of  this  kind,  ana- 
lyted  by  Varrentrapp,  consisted  of  2  pts.  litharge,  1  pt.  fine 
sand,  and  1  pt.  fallen  lime.  After  mixing  the  powder  with 
oil  or  yamish,  it  should  be  used  at  once,  as  it  soon  becomes 
hard.    It  is  used  for  stopping  up  joints  in  steam-engines. 


ni.  METALLURGY. 

Mbtallurgt  embracte  those  chemical  processes  hj  which 
metals  are  extracted  from  their  ores,  as  well  as  those  bj 
which  the  crude  metal  is  refined  or  purified,  and  may  be  ex- 
tended to  embrace  further  operations  which  have  in  view  the 
production  of  alloys,  or  other  modifications,  which  still  present 
the  metallic  character.  The  extension  of  chemical  technology 
has  evolved  new  processes  for  extracting  metals  from  their 
ores,  and  for  producing  metallic  surfaces  and  other  efiects, 
without  the  employment  of  fire,  which  was  an  element  in  for- 
mer metaUurgic  processes.  These  processes  being  chiefly  due 
to  the  employment  of  chemical  agents,  or  the  metals  them- 
selves in  aqueous  solution,  a  distinct  branch  of  metallurgy  has 
arisen,  which  we  term  hydrometallurgy,  in  distinction  firom 
the  more  ancient  pyrometallurgy.  We  have  thrown  the  metals 
into  groups,  dependent  on  their  similar  mode  of  occurrence 
or  similar  treatment,  beginning  with  iron,  which  is  the  most 
important,  and  which  is  exclusively  obtained  by  the  reduction 
of  its  oxide.  Fuel  afibrds  heat  for  breaking  up  chemical  af- 
finities already  existing  in  the  native  compounds  of  the  ores, 
and  is  at  the  same  time  the  reducing  agent  for  oxides.  As 
ores  are  never  found  in  a  pure  state,  but  always  accompanied 
by  foreign  matter,  this  matter  is  removed  by  the  addition  of  a 
flux,  which  fuses  with  the  foreign  matter  to  a  glass  or  slag 
(cmder),  and  is  then  removed  from  the  metal. 

On  ancient  metallurgy  and  mining  in  Britain,  see  an  article 
by  J.  Phillips,  in  Phil.  Mag.  April,  1849,  and  Amer.  Joum. 
(2)  viii.  96-102,  25&-263. 

Carbonic  Oxide, — Filhol  gives  a  convenient  and  economical 
method  of  obtaining  this  gas  (Joum.  de  Pharm.  et  de  Ch.  viii. 
99),  which  consists  in  gently  warming  a  mixture  of  1  pt.  sugar 
or  starch  with  4  pts.  by  weight  of  oil  of  vitriol,  and  passing 
the  generated  gas  through  milk  of  lime  or  potassa,  to  absorb 
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carbonic  anJ  sulphurous  acid.  20  grm.  cane-sugar  yield  2 
litres  gas,  of  which  about  J  is  carbonic  acid.  We  give  this 
method  of  obtaining  carbonic  oxide,  on  account  of  its  import- 
anco  as  a  reducing  agent,  in  order  that  experiments  may  be 
instituted  with  it. 


i 


1.    PVROMETALLCRGY, 

Or  the  operations  upon  metallic  ores  bj  fire. 

Iron. — Wrightson's  examinations  of  ores  and  iron  fr< 
Staffordshire,  and  of  the  influence  of  the  hot-blast,  see 
Chem.  Gas.  rii.  and  \'iii.  and  Journ.  Fr.  Inst.  (3)  xvii.  201, 

For  one  of  the  most  able  investigatioDs  into  the  operationa 
of  the  blast  furnace,  by  Bunsen  and  Playfur,  see  Journ.  Fr, 
Inst.  (3)  xvii.  208,  338,  387 ;  xviii.  24,  136,  218.  On  th« 
manufacture  of  iron  in  South  Wales,  see  Journ.  Fr.  Inst.  (3) 
xiz.  S3d. 

AppUeatim  t^  tl\t  Wa*te^a»t*  of  Blatt-fumofea. — The 
masterly  investigations  of  Bunsen  on  the  working  of  blast- 
fiirnacos,  tbovo  cited,  have  shown,  that,  under  ordinary  cir> 
cumstances,  J  of  the  heat  produced  i&  lost.  The  use  of  the 
vaste-giaee,  proposed  and  executed  in  Germany,  has  been 
anccessfully  carried  out  tn  Pennsylvania  and  other  States,  in 
mw>y  furnaces,  especially  where  anthracite  a  employed,  and, 
m  bcliere,  without  serious  detriment  to  the  working  of  the 
furnace ;  therefore,  with  gre«ter  economy  of  fuel,  where  boil- 
en  and  an  engine  are  employed  for  blowing.  Mr.  S.  Colwelt, 
of  Philadelphia,  eaoweded  eo  perfectly  is  abstracting  the 
vasl^-gasce;,  that,  while  the  fiinuce  was  fiilly  dtarged  and 
daiag  ita  assal  work  below,  w«  have  stood  npoa  the  charge 
Kith  impanity,  without  feeling  the  heat  or  obeerring  the  stidiBg 
MOMtioa  of  carbotkie  acid  and  other  gasw  fraa  tba  cenboa- 
tion.  It  is  suriiiisiBg,  therefore,  to  obarrre  that  the  ezpeii- 
menta  in  Walea  bav*  Wtttd  o«k  m&vorahly.  as  reported  In 
tba  Jownu  Fr.  lMlk>^«k4mH>**"*  tl»>^  ^  reBarkaef 
a  eolt»^  —  ^  --r-  ■  ■■  '"* 

VTL  atkuBgtbawbito 


deposit  (often  abondant)  formed  on  the  boilers  ami  in  tlio  Sues 
from  tbe  combustion  of  the  waste-gases.  A  deposit  of  thia 
kind,  from  tho  Conahoboolien  furnace  of  Mr.  Colwell,  was 
ual^rzcd  in  tho  laboratory  of  one  of  uh,  bj  Mr.  W.  Fisher 
ud  Mr.  J.  Colwell,  and  proved  to  be  almost  wholly  carbonate 
of  potasBa.  From  the  l^ebanon  furnaces  of  the  Messrs.  Cole- 
■tn,  Mr.  W.  Fisher  reports  that  the  white  deposit  was  chiefly 
nJphate  and  muriate  of  potassa.  The  quantities  deposited 
■ay  admit  of  their  application  in  the  saline  arts. 

Vanadium  in  Iron. — Deck  and  Wohler  (Ch.  Gaz.  vi.  298), 
vbo  examined  the  refining  slag  of  Stafford  shire,  which  haa  the 
reputation  of  imparting  ductility  to  iron  when  mixed  with  it, 
found  that  it  contained  silicate  of  vanadio  acid  with  minute 
portions  of  molybdenum,  chrome,  and  the  usual  qaantities  of 
silicates  and  of  phosphoric  acid. 

Areenic  in  Iron. — Schafhiiutl  has  shown  the  almost  constant 
presence  of  arsenic  and  phosphorus  in  cast-iron,  steel,  and 
bar-iron,  and  connects  their  observation  with  the  late  discovery 
of  both  these  elements  in  mineral  waters,  their  ochreous  de- 
posits and  iron-ores.     He  attributes  tho  quality  of  tho  Dan- 
nemora  iron,  and  of  the  Low  Moor  iron  (England)  to  their 
u4Btiteiit  of  arsenic,  and  the  quality  of  some  Kussia  iron  to  its 
mt  of  phosphorus.  (Journ.  f.  Fr.  Chem.  x\.  304.) 
Atkalimetric  Te»t  for  Iron. — According  to  Marguerite  {Tech- 
liftcdogiste,  1846),  the  iron  is  dissolved  as  protoxide,  and  con* 
KiMrieil  into  peroxide  by  a  measured  quantity  of  permanganate 
lofpotasaa  of  known  strength,  and  the  total  conversion  is 
F  liioini  by  the  liquid  assuming  a  rose-red  tint.     The  test  liquid 
I'M  obluned  hy  fusing  a  mixture  of  1  equiv.  chlorate  of  potassa, 
■  Mj-canstio  potassa,  and  3  eq.  binoxide  of  mangauese,  ex- 
iting with  a  little  water,  treatment  with  muriatic  acid,  until 
k^TioleUcolor  appears,  and  then  filtering  through  asbestos.     1 
\'  permanganate  of  potassa  is  equal  to  10  eq.  protoxide  of 
Tho  iron  test-liquid  is  prepared  by  dissolving  1  grm. 
Kiron-wire  in  20  cubic  centimetres  pure  muriatic  acid,  dilut- 
gwith  1  litre  water  and  the  permanganate  dropped  from  a 
l!f*diuitej  tube  until  the  liquid  assumes  a  permanent  rose-red 
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color.     The  number  of  moasurea  nsed  corresponds  exactly  to  I 
1  gfn,  of  iron.     The  iron-ore  to  be  tested  is  dissolved  in  mu- 
riatic acid,  and  any  peroxide  it  may  contain  is  reduced  to 
protoxide  by  adding  crystallized  sulphite  of  soda. 

To  this  test  it  may  be  objected  that  it  is  diScult  to  prepare  I 
the  permanganate  with  any  degree  of  uniformity,  and  that  if  1 
an  excess  of  sulphate  be  added,  the  test-liquid  would  probably 
not  indicate  the  amount  of  iron  with  exactness. 

C'arhon  in  Cant,  Steel,  and  Bar-iron. — Karsten  has  endea- 
Tored  to  determine  the  limits  in  the  amount  "of  carbon,  which 
eeparate  cast-iron,  steel,  and  bar-iron  from  each  other,  pro- 
ceeding on  the  assumption  that  their  characteristic  properties 
arc  due  to  their  content  of  carbon.  He  first  determined  the 
oarbon  in  a  single  cast-iron  by  yarious  methods,  from  which  it 
appears  that  combustion  with  a  mixture  of  chlorate  of  potass* 
and  chromate  of  lead,  or  separation  by  chloride  of  copper  or 
chloride  of  silver,  yielded  the  beat  results.  In  the  white  iron 
from  sparry  ore,  the  amount  of  carbon  was  5.586.  When  iron 
contains  as  little  as  2.3  percent,  carbon,  it  still  exhibits  the 
properties  of  cast-iron,  especially  its  precipitation  of  graphite 
(making  gray  iron)  when  cooled  slowly.  It  is  not  forgeable 
when  containing  2  per  cent.,  and  this  property  seems  to  begin 
with  a  percentage  of  lA  when  it  forms  steel.  The  steel  is 
not,  however,  capable  of  being  welded,  and  is  barely  capable 
of  it  when  the  proportion  is  reduced  to  1.75.  A  percentage 
of  1.4  to  1.5  indicates  the  maximum  of  combined  strength  and 
hanlnesa.  When  the  quantity  is  reduced  to  0.5  it  is  a  very 
Boft  Steel,  and  forms  the  proper  line  of  demarcation  between 
atvcl  and  bar-iron.  These  limits  are  higher  with  a  purer 
iron,  and  lower  when  it  contains  siliciom,  phosphorus,  and 
sulphnr. 

On  the  prvtHtiim  tif  inm  Jr»m  cixidatiom  by  coating  it,  aea 
Joum.  Fr.  Inst.  (8)  xii.  209. 

Iifiii4*ti.jH  fl/2rom-«re$. — Sir  F.  C.  KnowW  patent  for  re* 
dndng  in>ft^tt«a  eoMiats  in  beating  par*  otr«s  in  retorts,  and 
|(;iBt*4t^  wtrbokydrogen  tram  tbe  coking  of  bitnnun- 
I  the  ooaibaMiaa  of  coals.     The 
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ore,  when  reducedi  is  transferred  to  and  worked  in  pnddling- 
{omaces.  If  steel  be  the  object,  the  iron  is  suffered  to  remain 
IB  the  retorts  a  longer  time.  Although  there  is  every  reason 
to  believe  that  both  bar-iron,  steel,  and  east-iron  can  be  made 
ih  this  manner,  yet  we  may  doubt  the  economical  value  of  the 
project,  except  on  a  limited  scale,  for  special  purposes,  and 
with  the  best  ores.  Iron  must  still  be  made  by  the  older  pro- 
cesses from  poorer  ores,  which  are  much  more  abundant  than 
the  richer.  For  details  of  the  patent,  see  Journ.  Fr.  Instit. 
(3)  XX.  65. 

Cast  changed  to  Bar-iron. — Stirling's  processes  for  the  con- 
version of  cast  into  bar-iron  are  deserving  of  consideration. 
To  a  given  weight  of  cast-iron,  about  ^V  ^  i  ^  much  scrap- 
iron  is  added,  most  conveniently  by  putting  the  scrap-iron  into 
the  hollows,  which  it  is  designed  to  fill  by  cast-iron  run  di- 
rectly from  a  blast-furnace.  The  pigs  are  then  puddled  as 
usual,  taking  care  that  the  whole  be  thoroughly  melted.  The 
stream  of  cast-iron  may  also  be  run  upon  the  hearth  of  a  re- 
verberatory,  containing  scrap-iron,  heated  to  a  point  below 
welding ;  the  heat  is  raised  until  both  are  incorporated,  and 
the  metal  is  then  run  into  a  puddling-fumace.  With  better 
qualities  of  cast4ron,  from  I'a  to  }  of  scrap-iron  may  be  used. 
In  order  to  obtain  a  malleable  iron,  harder,  less  fibrous,  and 
more  granular  than  usual,  ^  or  1  per  cent,  of  tin  is  added  to 
the  malleable  iron  mixtures  above  described.  Bismuth,  an- 
timony, and  arsenic  will  produce  a  similar  effect.  Such  hard 
iron  is  said  to  work  well,  while  hot,  under  the  hammer,  in  the 
squeezer,  between  the  rolls,  and  in  the  smithy.  Zinc  may  be 
employed  in  the  form  of  calamine.  About  the  same  quantity 
of  copper  also  gives  additional  hardness  to  iron.  Black  oxide 
of  manganese,  in  the  proportion  of  }  to  1  per  cent,  of  the 
mixed  malleable  iron,  gives  a  more  steely  character  to  it, 
hardening  the  iron  and  facilitating  the  puddling  process.  (Rep. 
Pat.  Inv.  July,  1850.) 

Bar  made  from  Cast-iron. — ^Prof.  Miller's  (Ch.  Qaz.  vi.)  ana- 
lyses show  that  iron  made  by  cementation  contains  more 
carbon  than  good  bar-iron,  but  much  less  than  it  did  before 
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t£is  process.  The  decrease  is  not  in  the  (graphitic)  carbon 
insoluble  in  acids,  bat  in  the  chemically  combined  portion. 

Steel  from  Cagt-iron. — The  conversion  of  cast-iron  into  steel 
is  desirable,  if  it  can  be  effected  rapidly  and  economicaUy ; 
for  articles  might  be  cast  directly  from  a  blast-furnace  or  a 
cupola,  and  then  steeled  to  a  greater  or  less  depth,  without 
altering  their  form,  inasmuch  as  only  a  small  quantity  of  carbon, 
a  small  percentage  of  the  weight,  is  required  to  be  removed. 
For  a  large  number  of  purposes,  this  steeling  need  not  proceed 
to  a  great  depth,  especially  where  toughness  of  body  is  not  a 
requisite. 

Attempts  have  been  recently  made  to  effect  this  decarbon- 
ization  of  cast-iron  by  burning  off  a  part  of  the  carbon  in 
cast-iron,  since  it  is  known  that  the  intermediate  qualities  of 
steel  between  bar  and  cast-iron  are  due  to  its  intermediate 
state  of  carbonization.  Riepe's  process  (Lend.  Joum.  Oct. 
1850)  is  a  modification  of  the  process  for  decarbonizing  cast- 
iron  in  a  puddling-fumace  by  regulating  the  heat  in  the  finish- 
ing process,  and  adding  iron  towards  the  latter  part  of  the 
process.  He  also  proposes  imbedding  cast-iron  in  clay  and 
keeping  it  at  the  welding  heat  of  steel,  to  effect  the  same  pur- 
pose; and  still  further,  the  oxidation  of  castings  by  atmo- 
spheric air.  The  process  of  making  malleable  castings  is  also 
based  on  the  same  general  principle.  Such  processes,  as  far 
as  we  know,  can  only  produce  inferior  qualities  of  steel,  al- 
though they  may  possibly  produce  a  material  having  exactly 
the  due  quantity  of  carbon ;  for  as  the  metal  is  subjected  to  a 
comparatively  small  amount  of  working,  a  considerable  propor- 
tion of  the  impurities,  silicium,  phosphorus,  sulphur,  metals,  &c. 
will  remain  in  the  mass  and  deteriorate  the  quality  of  the 
metal.  The  superior  quality  of  steel  is  mainly  due  to  a  more 
or  less  perfect  removal  of  injurious  constituents,  while,  at  the 
same  time,  much  iron  is  oxidized  and  removed.  By  any  of  the 
processes  yet  known,  it  is  impossible  to  avoid  labor  and  loss 
of  iron  in  making  steel,  and  these  seem  to  be  in  direct  pro- 
portion to  the  quality  of  steel  to  be  made.  Late  examinations 
by  Miller  of  castings  rendered  malleable  by  cementation, 
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(Ptoc.  Brit.  Assoc.  1849,  Amer.  Journ.  (2)  vii.  276,  and  Jonrn. 
Pr.  Inst.  (3)  xvii.  71),  seemed  to  prove  that  not  only  carbon,  but 
eTen  silicium  had  been  extracted.  This  startling  assertion 
needs  ftirther  investigation ;  for,  shoald  it  be  confirmed,  the 
present  modes  of  making  bar-iron  and  steel  may  eventually 
give  place  to,  or  be  modified  by,  processes  of  cementation. 

Steel  from  Bar-iron. — It  would  be  an  important  addition  to 

the  metallurgy  of  iron,  if  we  possessed  a  rapid,  economical,  and 

efficient  method  of  partially  converting  wrought-iron  into  steel ; 

for  iron   may  be  more  conveniently  forged  than  cast  into 

many  forms,  and,  if  they  were  then  steeled  externally,  or  at 

certain  required  points,  would  possess  a  core  of  tough  metal 

with  an  exterior  capable  of  being  hardened.     Hence,  patents 

have  issued  and  processes  been  proposed  to  effect  this  object; 

but  we  may  conclude  that  the  experiments  have  not  been  sue- 

Bewful,  since  they  have  not  come  into  general  use.     Charcoal, 

mixed  with  a  little  borax,  salammoniac  and  saltpeter,  has 

been  proposed  (Lond.  Journ.  xxxvi.  26)  as  a  material  to  imbed 

articles  forged  of  iron.    As  prussiate  of  potash  has  a  marked 

effect  in  converting  iron  into  steel,  a  bed  of  charcoal  imbued 

^ith  a  solution  of  the  prussiate  might  answer  the  desired  end. 

The  greatest  difficulty  Ces  in  limiting  the  depth  of  the  trans- 

fonnation  into  steel,  since  the  depth  seems  to  depend  on  the 

length  of  cementation,  so  that  large  and  small  pieces  cannot 

be  cemented  at  the  same  time  in  the  same  bed. 

2.  Copper. — This  metal,  one  of  the  next  in  value  to  iron,  is 

chiefly  furnished  by  Cornwall,  England,  where,  as  in  most 

otker  localities,  it  occurs  in  the  form  of  pyrites,  or  sulphuret 

^f  iron  and  copper.     The  same  ore  has  recently  been  found 

^  Perkiomen,  on  the  Schuylkill  River,  near  Philadelphia,  in  a 

t^^  Vein.     The  native  copper  formations  at  Lake  Superior 

*^  truly  gigantic ;  but  if  past  experience  be  our  guide,  they 

Wl  eontinue  to  yield  profitably  during  a  lengthened  period 

, J  *■>•«,  only  when  veins  of  pyrites  shall  have  usurped  the 

^^IP^Wiili  of  the  native  metal. 

^  yfcfjp*^  mud  Arsenicy  their  general  difftmon. — (Moniteur 
Mriel,  1846, — Dingler*s  Journ.  ciii.)    Walchner  finds  that 
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very  small  quantities  of  copper  and  arsenic  are  contained  in 
all  iron-ores,  in  ochres,  ochreoos  deposits  from  springs,  marls, 
and  meteoric  masses.  It  may  be  proved  by  dissolving  them 
in  pure  muriatic  acid,  passing  sulphuretted  hydrogen  through 
the  solution  to  saturation,  and  suffering  the  precipitate  to  settle 
in  a  stoppered  bottle.  See  also  Buchner,  Jr.,  on  the  content 
of  arsenic,  copper,  and  tin  in  the  mineral  waters  of  Bavaria. 
(Gelehrte  Anzeigen  d.  K.  B.  Acad.  d.  Wissenschaften,  No. 
75,1847 ;  Schaf hautl  Untersuch.  d.  Eisenerze,  Dingler's  Journ. 
Ixxiv.  303.) 

Pelouze*8  Alkalimetric  Test. — This  method,  both  exact  and 
rapid,  depends  upon  the  perfect  precipitation  of  copper  from 
its  ammoniacal  solution  by  sulphuret  of  sodium,  and  the  exact 
point  is  indicated  by  the  change  from  a  deep-blue  to  a  color- 
less solution. 

One  gramme  of  the  substance  to  be  tested  is  dissolved  in 
7-8  cubic  centimetres  of  nitric  acid,  the  solution  diluted  with 
water,  and,  after  precipitating  any  silver  that  may  be  present 
with  muriatic  acid,  treated  with  20-25  cubic  centimetres  of 
caustic  ammonia.  A  precipitate  of  lead  or  tin  may  be  filtered 
off.  110  grms.  of  crystallized  sulphuret  of  sodium  are  then 
dissolved  in  1  litre  water,  and  poured  into  a  graduated  alkali- 
metric  tube.  To  a  boiling  solution  of  1  grm.  pure  copper  in 
nitric  acid,  treated  with  excess  of  ammonia,  this  test-liquor  is 
added,  carefully  noting  the  number  of  measures  required  to 
decolorize  the  solution ;  suppose,  31  measures.  Treat  the 
solution  of  the  substance  to  be  tested,  in  a  similar  manner, 
and  suppose  it  requires  30  measures  to  decolorize  it.  It  con- 
tains, in  this  case,  jf  copper,  of  the  quantity  employed. 
That  is,  multiply  the  quantity  of  the  substance  to  be  tested 
(say  10,  20,  or  100  grains)  by  the  number  of  measures  em- 
ployed with  pure  copper,  and  divide  by  those  employed  for  the 
other  solution.  Then,  if  20  grs.  had  been  used,  multiply  the 
quotient  by  5,  to  bring  the  result  to  a  percentage,  &c.  The 
test  should  always  be  performed  with  a  boiling  solution.  The 
precipitate  is  6CuS,+CuO.  (See  the  Technologiste,  Avril, 
1846.) 
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New  Method  of  Reduction  from  Copper-pyritee. — In  Rivot 
aad  Philippe's  method,  the  pjiites  is  roasted  to  oxidize  the 
greater  part  of  the  sulphnrets,  the  roasted  ore  fused  in  a  re- 
Terberatory  with  silicious  matters,  lime,  and  fine  coal,  to  con- 
yert  the  oxide  of  copper  into  a  silicate, — ^and  metallic  cop- 
per precipitated  from  the  fused  mass  bj  dipping  in  iron  rods. 
After  8-4  hours  the  slag  is  said  to  retain  onlj  0.4-0.6  of  one 
per  cent,  copper,  and  the  iron  bars  lost  1-^  kilogr.  for  12-42 
kilogr.  of  copper  obtained.  On  this  process,  Eisner  remarks 
that  it  is  the  method  of  precipitation  long  since  adopted  with 
lead-ores,  and  he  corrects  the  chemical  explanation.  For  in 
roasting  such  pyrites,  part  of  the  sulphur  passes  off  as  sul- 
phurous acid,  and  part  remains,  forming  sulphates  of  the 
oxides  of  iron  and  copper,  mixed  with  some  unaltered  pyrites. 
In  the  subsequent  fusion  there  is  formed  protosilicate  of  iron 
and  lime,  and  copper-stone,  or  impure  sulphuret  of  copper ; 
from  which  last,  the  metallic  iron  precipitates  copper  while  it 
is  converted  into  sulphuret  of  iron.  (For  a  detailed  account 
of  this  method,  see  Journ.  Fr.  Inst.  (3)  xvii.  60.) 

Fluxing. — Considerable  difficulty  being  often  experienced 
in  fluxing  refractory  copper-ores,  many  substances  have  been 
proposed  to  facilitate  their  fluxion,  such  as  sulphate  or  car- 
bonate of  baryta,  to  which  a  recent  patent  adds  galena.  (Lend. 
Journ.  Oct.  1850.) 

Extraction  of  Copper. — ^Mitchell,  Alderson,  and  Warriner 
have  patented  a  process  (Ch.  Guz.  vii.)  for  extracting  copper 
from  ores  by  one,  or,  at  most,  two  roastings  and  fusions.  It 
is  applicable  to  sulphurets  alone,  or  mixed  with  oxide,  car- 
bonate, and  sulphate,  or  with  sulphurets  of  other  metals.  The 
finely-powdered  ore  is  calcined  in  a  reverberatory  furnace,  and 
well  stirred  during  the  operation  in  order  to  promote  oxida- 
tion. After  cessation  of  sulphurous  acid  vapors,  the  heat  is 
to  be  increased,  but  not  high  enough  to  agglutinate  the  mass. 
In  this  way  all  sulphate  of  copper,  which  may  have  been 
ftrmed,  is  decomposed.  If  magnesia  is  present,  the  hot  ore 
MMt  be  rmked  into  water  and  leeched  for  the  separation  of 
Bagneai*  salt. 
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The  ore  is  now  converted  into  regulua  by  fusion  with  liroe 
and  old  Blag,  in  a  metal  furnace ;  if  the  proportion  of  copper 
is  less  than  25  per  cent,  a  second  rousting  of  the  ore  is  qIm 
advisable,  previous  to  it*  treatment  in  the  "  mctnl"  furnace. 

The  regulus  is  to  be  mixed  with  a  quantity  of  sand  equalling 
the  amount  of  contained  osides  of  copper  and  iron  ;  also  with 
sufficient  lime  and  old  slag  to  promote  fluxing.  Charcoal — 
say  one-tenth  of  the  weight  of  sand  and  flux — is  also  added, 
and  heat  applied.  After  fusion,  an  additional  portion  of 
coal  is  well  stirred  in  and  the  heat  increased  and  continued 
for  a  short  time.  By  this  operation  the  silicate  of  copper,  at 
first  formed,  is  reduced,  while  the  silicate  of  iron  remains 
untouched. 

It  is  doubtful  whether,  in  working  copper-ores,  mixed  tft, 
only  8  per  cent.,  the  metal  can  be  estractod  by  these  few 
Operations  without  loss  of  copper ;  for,  in  the  ordinary  process, 
(he  sulphur  left  after  roasting  serves  to  collect  the  metal  mort 
perfectly  from  the  slag. 

Pko»})horut  in  Copper. — Percy  and  James  (Ch.  Gaz.  viii.) 
have  given  the  results  of  a  series  of  essays  which  go  to  prove 
that  the  presence  of  phosphorus  in  copper  improves  its  sound- 
ing quality  in  casting ;  an  effect  also  produced  by  small  pro- 
portions of  arsenic.  They  found  that  even  as  much  as  2.4 
per  cent,  of  phosphorus  did  not  impair  the  tenacity  or  mallea- 
bility of  the  copper.  It  seems  also  to  exert  a  protective 
influence  against  the  corrosive  action  of  sea-water. 

Coating  Iron uith  Copper. — Ponieroy's  patent  (Lond.  Joum. 
Oct.  1860)  proposes  to  make  sheet-copper  similar  to  sheet- 
tin,  by  which  a  stiffness  is  imparted  to  the  copper,  which  is 
desirable  in  many  processes  of  the  arts.  After  cleansing  thg 
surface  by  acid-water  and  heat,  the  sheet-iron  ia  dipped  into 
water  containing  clay  suspended  in  it,  and  then  dried,  when  it  ia 
plunged  for  a  moment  of  time  into  melted  copper.  The  sheet 
metal  may  then  be  rolled.  The  chemical  reason  given  for  the 
use  of  a  clay  bath  to  protect  the  iron  from  oxidation,  viz.  the 
ammonia  in  tho  clay  neutralizing  the  acid  left  on  the 
from  the  acid  bath, — is  erroneous. 


I 
I 


:  tue  aciu  leii  oa   ine  iron     ^k 


ALKALIMBTRIC  TEST.  49 

Action  of  Salt-water  upon  Oopper, — Dr.  Percy  has  deter- 
mined by  experiment  (Athenaeum  1849,  Ch.  Gas.  yii.),  that 
the  presence  of  phosphorus  and  iron  in  copper,  even  in  the 
proportion  of  2.41  of  each  in  the  100  parts,  scarcely  impairs 
rither  its  tenacity  or  malleability.  Copper,  alloyed  with  a 
little  phosphorus,  was  also  found  to  resist  the  action  of  salt« 
water  much  better  than  other  specimens  of  copper. 

Chromic 

Electrotype  copper,  after  9  months'  immersion  in  sea- 
water,  lost  per  sq.  inch  1.4 
Selected  copper                "                "                "  1.1 
Copper  containing  phosphorus          ^^                ^^  0.0 
Copper  from  the  "  FroUc"                "                "  1.12 
Dockyard  Copper,  No.  1                   "                "  1.66 
"            "       No.  2                  "                "  8.0 
"            "       No.  8                  "               «  2.48 
"            "       No.  4                  "               "  2.88 
Hunts's  metal                                    ''                <'  0.95 

8.  Lead. — ^Nearly  all  the  lead  of  commerce  is  obtained  from 
galena,  or  sulphuret  of  lead.  One  of  the  most  extensiye 
formations  of  oxidized  lead  (carbonate)  is  in  Mine  i  la  Motte, 
Missouri,  where  millions  of  pounds  of  metal  have  been  ex- 
tracted from  white-lead. 

The  total  amount  of  lead-ore  raised  in  Great  Britain,  in 
1849,  was  78,964  tons,  which  yielded  54,853  tons  of  metal ; 
of  this  amount,  England  produced  about  three-fourths.  The 
average  yield  of  the  ores  of  Great  Britain  is  69^  per  cent. 

Shot. — David  Smith,  of  New  York,  has  patented  a  plan  for 
making  shot  in  a  comparatively  low  tower,  by  forcing  or 
drawing  an  upward  current  of  air  through  it,  so  that  the 
descending  shot  will  be  brought  in  contact  with  as  much  cool- 
ing air  in  50  feet  as  it  ordinarUy  does  in  descending  150  feet 
or  more. 

Alkalimetric  Test. — ^Domontd  has  described  (Technologiste, 

1846)  a  method  of  testing  lead  quantitatively,  similar  to  that 

of  Pelouze  for  copper  (see  above).     The  substance  to  be  tested 

is  dissolved  in  nitric  acid,  the  solution,  diluted  with  water, 
E  4 
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treated.with  excess  of  potassa  to  redissolve  oxide  of  lead,  and 
then  with  a  measured  quantity  of  salphuret  of  sodium  solu- 
tion,  until  all  the  lead  is  thrown  down  as  sulphuret.  The 
solution  of  sulphuret  of  sodium  employed  for  the  copper-test 
(80  cub.  centimetres  of  which  precipitate  1  grm.  copper)  is 
diluted  with  8  times  its  volume  of  water  for  the  lead-test. 
Tin,  antimony,  and  arsenic  have  no  influence  in  this  reaction, 
as  they  are  not  precipitated  by  sulphuret  of  sodium  from  a 
strongly  alkaline  solution.  Iron,  nickel,  and  cobalt  rarely 
occur  in  galena,  and  zinc  is  thrown  down  white  after  all  the 
lead  is  precipitated.  This  test  does  not  show  the  presence  of 
bismuth,  which  precipitates  with  the  lead  and  is  estimated 
with  it. 

It  may  be  remarked,  that,  although  iron  forms  neither  a 
frequent  nor  large  constituent  of  good  galena,  yet  it  is  fre- 
quently present,  in  quantity,  in  less  pure  ores  of  lead.  But 
still  the  test  may  be  used.  For  after  solution  of  the  lead  in 
potassa,  and  decantation  of  the  greater  part,  the  residue  may 
be  diluted  and  filtered,  leaving  iron,  nickel,  and  cobalt  on  the 
filter.— J:  (7.  B. 

4.  Tin, — Thus  far,  mere  traces  of  tin  have  been  found  in  the 
United  States,  but  its  value  in  the  arts  leads  us  to  wish  that 
it  may  yet  be  discovered  in  workable  quantities.  It  is  asso- 
ciated in  minute  quantity  with  nearly  all  the  rutile  and  tungsten 
found  in  the  United  States. — J.  (7.  B. 

'  Kersten  has  recently  analyzed  several  kinds  of  tin ;  No.  1 
from  the  Altenberg  Zwitterstock,  and  No.  2  Peruvian. 

N:  1.  Ab.  2. 

Tin 97.88  98.50 

Lead 2,76 

Iron 0.11  0.07 

Insoluble  in  muriatic  acid...     1.90  8.76 


99.84  100.09 

In  No.  1,  the  portion  soluble  in  acid  was  tin,  iron,  and  a 
trace  of  manganese ;  the  insoluble,  bismuth  and  copper,  with 
traoea  of  anattk^  taacrtm,  and  antimonj.     In  No.  2,  the 
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solable  was  tin,  iron,  and  lead ;  the  insoluble,  antimony,  with 
traces  of  copper  and  arsenic.  (Ding.  Polytech.  J.  cviii.  25.) 

Tin  Plate. — ^Budy  and  Lammatsch  propose  alloying  tin 
with  xV  of  nickel,  previously  to  coating  sheet-iron  with  the 
tlloy.  The  advantages  contemplated  are,  greater  hardness, 
and  lees  fusibility,  and  the  greater  cost  is  said  to  be  com- 
pensated by  a  saving  of  one-half  of  the  quantity  of  tin  usually 
employed.  (An.  Bep.  Liebig  and  Kopp,  ii.  278. 

5.  Zincy  Mercury^  and  Arsenic. — These  three  metals,  being 
volatile,  are  obtained  in  a  similar  manner ;  the  first  two  by 
distillation,  and  the  last  by  sublimation. 

The  most  important  ore  of  zinc,  hitherto  worked,  being 
calamine,  both  silicate  and  carbonate,  it  is  mixed  with  lime  to 
retain  the  silica  and  with  carbon  to  reduce  the  oxide,  and  the 
mixtore  distilled  in  earthenware  retorts.     Blende,  or  the  sul- 
phuret  of  zinc,  is  abundant,  but  less  easily  and  more  rarely 
worked.     The  celebrated  locality  of  red  oxide  of  zinc  and 
Franklinite,  near  Franklin,  New  Jersey,  has  attracted  much 
attention  at  different  times,  and  although  the  attempts  to  distil 
metal  from  it  have  been  unsuccessful,  it  has  recently  been 
worked  with  renewed  energy  in  order  to  manufacture  the  pig- 
ment zinc-white  (see  Metallosalines).      Besides  this  locality 
of  red  zinc-ore,  we  also  have  a  large  formation  of  calamine 
in  Pennsylvania,  and  it  frequently  accompanies  the  lead-ores 
of  Uliuoifl,  &c. 

Mercury  occurs  as  a  sulphuret,  which  is  mixed  with  lime 
and  distilled.     A  notable  locality  of  the  native  cinnabar  has 
been  opened  in  Galifomia,  but  the  superior  attractions  of 
gold-washing,  or  washing  for  gold,  has  prevented  a  fair  de- 
velopment of  the  ore.     The  analysis  of  one  specimen  yielded 
Upwards  of  60  per  cent,  mercury,  of  another  more  than  80  per 
^i^t.     The  last  was  from  an  average  of  many  pounds  of  ore. 
The  ore  presented  a  beautiful  contrast  of  the  red  cinnabar 
^th  a  white   quartzose  vein,  and  the   cinnabar  contained 
hydrated  oxide  of  iron  and  bitumen. — J.  0.  B. 

Purification  of  Mercury. — Ulex's    method  of    purifying 
fommercial  quicksilver  was  formerly  employed  in  Struve's 
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Inhomtor;  At  Dresden  (Arcliiv.  d.  Phar.  xiri.  and  Polytee 
f/fintriilbl.  1S47).     2ft>  mercury  ia  rubbed  for  10  mmutea  w 
}  oz.  of  a  solution  of  perchloride  of  iron  (sp.  gr.  1.4) 
J  01.  water,  the  iron  solution  washed  off  with  water,  and  the 
morcury  dried.     If  it  contain  more  than  1  per  cent,  lead,  the 
operation  ahould  be  repeated.     Ferchloride  of  iron  Las  the 
property  of  minutely  dividing  mercury,  the  iron  being  r*«  J 
duced  to  protochloride,  and  some  subchloride  of  mercury  bei 
formed,  which  prevents  the  globules  from  reuniting.     Whes] 
other  metals  are  present,  tbey  are  more  readily  chlori 
thiin  the  mercury,  and  either  washed  away  in  solution  or  li 
as  an  insoluble  powder.     To  test  the  purity  of  mercury,  U!m 
reoommendg  shaking  it  in  it  clean  glass  tube,  when,  if  impu] 
a  blaek  powder  appears  on  the  surface  of  the  glass.     In  thai 
manner  joAon  part  of  lead  is  shown.     Eisner  offers  as  a  coif  I 
T«niont  but  more  costly  method  of  preparing  absolutely  pui 
morcury,  to  warm  a  solution  of  corrosive  sublimate  (chlorid4 
of  mercury)  in  an  iron  vessel  with  iron  nails- 

Mtrevry, — Violctte  (Comptes  Rendus,  1S50)  has  proposed 
a  very  convenient  method  of  distilling  mercury  by  high  pres- 
sure Bl(«m.  It  coueists  in  placing  the  amalgam  or  metal  in  a 
east-iron  cylinder  to  which  is  attached  a  worm.  Thia  latter 
serves  as  a  heater  for  the  water  and  also  as  a  conduit  for  the 
;^Reratetl  stean),  which,  in  traversing  the  interior  of  the  cylin- 
der, heats  and  votatiHtes  tho  contained  metal.  The  vapors 
of  metal  and  water,  becoming  inroh-ed,  pass  over  in  a  donbl« 
onnrnt  into  the  rerrigrrator,  where  they  are  condensed  and 
separate  into  strata. 

This  plan  has  the  great  advantagM  of  woDomy  aa  to  time, 
fls<pt,  aud  labor ;  all  dangvr  of  concvaaioB  is  obviated,  and  u 
th«>re  is  BO  <«ai)>e  of  vapor,  the  viotkBM  avCur  ao  ajvy  to 
h««lttt.  k«  is  the  caM  by  the  i 

AT9eiti«  is  a»«> 
A<|.,  aa  aneaisrvt 
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eulphur  and  sublimed  &a  realgar  or  red  salphuret  of  arsenic. 
For  ita  diffusion,  see  Copper,  above. 

6.  Anlimon^  and  Bismuth. — TbeBC  metals  are  obtained  by 
eliquation,  or  by  heating  their  ores  when  they  flow  out  from 
lie  gangno.  We  bavc  not  yet  found  important  localities  of 
either  of  these  motuk,  alHiuugb  antimony  is  inconveniently 
associated  with  some  Western  lead-orea.  Bismuth,  occurring 
mostly  in  the  native  state,  is  simply  subjected  to  tbia  operation ; 
but  antimony,  being  generally  found  as  sulphuret,  is  eliquated 
as  such,  the  sulphuret  being  very  fusible.  The  metal  or  re- 
gulua  of  antimony  is  then  obtained  by  heating  tbe  sulphuret 
with  iron,  alkali,  &c.  which  take  up  its  sulphur.  As  it  is  of 
wme  importance  to  have  it  free  from  arsenic,  various  processes 
have  been  devised  to  effect  tbe  separation,  with  variable  succeee. 

A/Uitnoni/ free  from  Argenie. — To  effect  this  separation  ac- 
cording to  Liebig's  metbod,  Benscb  observes  that  the  presence 
of  sulphuret  of  iron  is  necessary,  and  gives  the  proportions : 
100  pts.  crude  antimony  (sulphuret),  42  pts.  clean  iron  filings, 
10  pta.  anhydrous  glauber's  salt,  2  pts.  charcoal,  and  2  per 
cent,  sulphuret  of  iron.  After  fusion,  16  pts.  of  tbe  regulus, 
containing  iron,  1  pt.  sulphuret  of  antimony,  and  2  pts.  soda 
sre  kept  in  fusion  an  hour,  and  the  regulus,  freed  from  slag, 
IB  fused  first  with  IJ  and  then  with  1  pt.  soda  (without  sul- 
pharet  of  antimony),  each  time  for  an  hoar,  until  the  slag  has 
a  light-yellow  color.  The  passage  of  the  antimony  through 
Ihe  emcible  is  prevented  by  smearing  it  previously  with  moist 
loda,  and  then  heating  it  until  the  soda  fuses  and  glazes  the 
interior. 

7.  Silver  and  Qold. — We  place  these  together,  from  their 
eimil&r  metallurgic  treatment,  both  in  the  ore  and  when  puri- 
fied for  commercial  purposes.  The  methods  of  purifying  are 
partly  by  fire  and  partly  by  acid ;  the  modes  of  extraction 
from  their  ores  are  partly  by  washing,  partly  by  amalgamation 
with  mercnry,  and  recently  liquid  methods  have  been  proposed. 
Native  gold  generally  contains  silver,  tbe  greater  part  of  which 
it  to  be  separated,  being  lost  by  association  with  a  metal  of 
tu  greater  value ;  and  silver,  when  obtained  from  its  ores,  is 
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generally  worked  for  the  small  fraction  of  gold  it  contains. 
Hence,  both  in  extracting  and  refining,  the  mixed  hydro  and 
pyro-metallorgic  processes  are  adopted. 

The  processes  of  separation  or  parting  are  by  nitric  or 
sulphuric  acid.  In  the  former  case,  the  gold  is  melted  with 
2  or  8  times  its  weight  of  silver,  granulated  by  pouring  into 
water,  and  then  treated  with  pure  nitric  acid,  which  extracts 
not  only  the  silver  added,  but  also  more  or  less  of  that  originally 
contained  in  the  gold ;  for  gold  has  such  a  coyering  power  that 
acid  could  not  extract  the  silver  originally  present,  but  by 
adding  more  silver,  the  gold  is  so  disseminated,  that  as  the 
silver  is  extracted,  the  gold  is  left  in  a  spongy  state.  For 
parting  by  sulphuric  acid,  the  gold  is  melted  with  more  silver 
than  for  nitric  acid,  granulated,  and  then  heated  with  un- 
diluted oil  of  vitriol  in  vessels  of  platinum  or  iron,  whereby 
silver  and  copper  are  extracted  and  the  gold  untouched.  This 
method  is  especially  applicable  to  silver  containing  only  traces 
of  gold. 

The  silver  dissolved  out  from  gold  is  recovered  either  by 
precipitating  it  in  the  metallic  state  by  copper,  or  it  is  pre- 
cipitated as  a  chloride  by  common  salt^  and  the  chloride  re- 
duced most  conveniently  and  neatly  by  zinc  and  dilute  acid. 

Silver. — An  important  series  of  essays  on  this  metal,  by 
Malaguti  and  others,  especially  with  reference  to  its  extraction 
from  the  ore,  has  been  presented  to  the  ^^  Academic  des 
Sciences"  of  Paris,  abstracts  of  which  have  appeared  in  the 
Oomptes  Rendus,  Chemical  Gazette,  London  Journal,  &;c.  We 
refer  to  them  for  the  details. 

Reduction  of  Silver  from  its  Ores. — A  new  method  of  ef- 
fecting this  is  to  roast  the  ores  with  common  salt,  which  forms 
chloride  of  silver,  and  to  lixiviate  the  roasted  ore  with  a  hot 
solution  of  common  salt,  which  dissolves  out  the  chloride  of 
silver.     The  solution  is  precipitated  by  metallic  copper. 

According  to  another  method,  the  sulphuretted  ores  are 
carefully  roasted  in  a  reverberatory,  to  change  them  into  sul- 
phates; the  sulphates  lixiviated  by  boiling  water,  and  the 
silver  precipitated  by  metallic  copper. 
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Dr.  Percy  proposes  to  extract  silyer  from  its  ores,  in  the 
wet  way,  by  means  of  hyposulphite  and  chloride  of  liine. 
The  details  of  the  mode  are  given  in  a  paper  read  before  the 
British  Association,  Aug.  9,  1848.  (Ch.  Gaz.  vii.) 

Solvbility  of  Chloride  of  Silver. — ^According  to  Pierre  (Joum. 
de  Pharm.  (8)  xii.  287),  1  pt.  chloride  of  silver  is  solable  in 
200  pts.  strong  chlorohydric  acid,  and  in  600  pts.  of  the 
Bame  acid,  diluted  with  twice  its  weight  of  water. 

Redfution  of  Chloride  of  Silver. — ^According  to  Homong 
(Joum.  de  Chim.  M^dicale,  1847),  moist  chloride  of  silver  is 
easily  reduced  by  metallic  copper  and  ammonia,  very  little 
ammonia  being  required  for  the  purpose.  The  reduced  silver 
is  well  washed  with  water  and  dried. 

Eessler's  method  of  obtaining  chemically  pure 'silver  is 
as  follows  (Le  Technologiste,  1847) :  Silver  alloyed  with  cop- 
per or  lead  is  dissolved  in  the  least  possible  quantity  of  pure 
nitric  acid,  the  solution  diluted  with  20  times  as  much  water, 
and  a  solution  of  protacetate  of  iron  added  as  long  as  a  pre- 
cipitate ensues.     The  latter  is  washed  first  with  acetic  acid, 
and  then  with  water  acidulated  by  sulphuric  acid,  until  the 
wash-water  ceases  to  show  a  precipitate  with  prussiate  of 
potash.     The  precipitation  of  silver  is  so  complete,  that  not  a 
trace  of  it  can  be  found  by  common  salt  in  the  filtered  liquid. 
The  protacetate  of  iron  also  precipitates  platinum,  especially 
by  warming  the  solution.     The  surface  of  articles  on  which 
galvanic  copper  is  to  be  precipitated,  and  which  is  not  easily 
rendered  conducting  by  graphite,  may  be  rendered  so  by  im- 
buing it  with  a  solution  of  nitrate  of  silver  and  then  treating 
it  with  protacetate  of  iron. 

Wittstein  (Buch  Rep.  vol.  ii.)  has  compared  the  advantages 
^  the  various  processes  for  reducing  chloride  of  silver,  and 
tads  that  with  charcoal  to  be  the  safest  and  most  economical. 
*  pUu  of  chloride  are  mixed  with  1  pt.  of  moist  charcoal, 
^^^  Whole  pressed  into  a  black-lead  crucible,  loosely  covered 
^'^  lieated«  Calcination  is  continued  until  an  half-hour  be- 
y^d.  liie  cessation  of  hydrochloric  vapor.  When  cold,  the 
^^^t^  is  extracted  by  nitric  acid  of  1.20, 3  pts.  being  required 
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for  eyery  2  pts.  of  chloride.  By  heftting  the  cruclhle  more 
intenBely,  the  silyer  will  run  together,  and  may  be  separated 
by  mechanical  means.  The  reducing  power  of  the  charcoal 
is  owing  to  its  content  of  hydrogen. 

Levol  dissolves  sugar  in  potassa  lye,  and  boils  chloride  of 
sOyer  in  it.  The  chloride  is  reduced  to  a  gray  metallic  pow- 
der, while  carbonic  acid  is  eyolyed  (Joum.  de  Ghim.  M^d.) 

G.  Zimmermann  employs  the  following  method  for  large  quan- 
tities (Gewerbyereinsbl.  der  Proy.  Preussen,  2  Jahrg.  1847). 
The  washed  chloride  is  mixed  with  water,  pieces  of  bar-iron 
of  the  size  of  a  finger  thrown  in,  and  the  whole  stirred  with 
wood  in  a  stonew^e  or  porcelain  yessel.  2&  of  iron  are  re- 
quired for  so  much  chloride  as  contains  8  marks  of  fine  silyer, 
and  the  reduction  is  completed  in  2  hours.  The  washed  and 
dried  silyer  powder  is  fused  in  a  day  crucible,  with  a  mixture 
of  equal  parts  of  potash  and  dry  salt. 

This  reduction  is  performed  at  the  United  States  Mint,  by 
granulated  zinc  and  sulphuric  acid,  on  about  10009b  of  silver 
per  day,  and  presents  advantages  which  the  use  of  iron  does 
not.  There  is  not  a  great  difierence  in  the  cost  between  clean 
bar-iron  prepared  as  above,  and  granulated  zinc,  and,  of  the 
two,  the  latter  is  freer  from  injurious^ingredients.  As  in 
the  precipitation  of  silver  from  large  parting  (quartation) 
operations,  the  exact  quantities  of  silver  cannot  readily  be 
known;  and  as  an  excess  of  metal  willjbe  required  to  insure 
total  and  rapid  reduction,  this  excess  must  be  removed  either 
by  sulphuric  acid  or  by  sifting.  The  latter  would  be  incon- 
venient, and  the  zinc  is  dissolved  more  rapidly  than  iron  would 
be.  Moreover,  the  reduction  proceeds  more  rapidly  with  zinc, 
since  it  can  be  readily  procured  in  a  state  of  fine  division  by 
granulating.  In  melting  the  fine  silver  into  toughened  bars, 
we  use  saltpetOT  and  borax.  The  silver  thus  obtained,  with- 
out attempting  to  procure  it  very^ure,  shows  a  fineness  of 
995-997},  and  may  be  easily  refined  in  the  pot  to  998  and 
999  thousandths.— j;  C.  B. 

Parting  hy  Sulphuric  Acid. — Pettenkofer's  experiments  on 
parting  gold  by  oil  of  vitriol  are  of  some  value.     In  this 
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process,  gold  nwy  be  extracted  from  silver,  even  when  it  forms 
u  exce«dinglj  minate  proportion  in  the  Utter,  b;  boiling  it 
with  oil  of  Yitriol  in  iron  or  platinnm  vesaelfl,  and  a  large 
amoant  of  gold  has  been  thtu  recovered  from  old  silver,  since 
the  process  was  first  made  known.     To  eSeot  the  parting  most 
ecMopletelf,  there  should  be  in  16  pts.  alio;  8  to  4  pts.  gold, 
ud  aX  least  10  of  silver.   Pettenkofer's  experiments  were  made 
in  the  refiner;  at  Monich,  with  Eroneathaler  (crown-dollars), 
which  etmtain  tsAds  of  gold.     The  parting  is  at  first  rapid 
mtH  the  fineness  reaches  958  to  960  thousandths,  when  long* 
OMttmaed  boiling  (14  times)  with  great  excess  of  acid  raises 
it  only  to  970-972  thoosandths,  when  it  oonsiflts  of  970  gold, 
28  silver,  and  2  platinum.    Ko  excess  of  acid  cor  repeated 
bcdUng  will  raise  this  spongy  gold  more  than  i  thonsandth 
Ix^ond  this.     It  may,  however,  be  refused  with  nitre,  alloyed 
Tith  silver,  and  again  parted  by  oil  of  vitriol.     It  would  ap- 
pear, from  his  experiments,  that  the  silver  is  alloyed  in  the 
Betallio  state  with  the  spongy  gold,  and  not  combined  with 
chlorine,  phosphorus,  nor  arsenic ;  but  it  powerftilly  resists 
■n  attempts  to  extract  it,  whether  by  sulphuric  or  mtrie  acid. 
Snlphor  may  be  distilled  over  it  without  its  forming  sul- 
phnret  of  silver.     Treated  with  boiling  sulphuric  acid  to  which 
bidtromate  of  potassa  has  been  added,  a  considerable  amount 
of  gold  is  dissolved,  while  sesquioxide  of  chrome  is  formed ; 
but  neither  silver  nor  platinum,  which  is  also  present,  is  at- 
taeked.     Pettenkofer  thinks  that  the  silver  is  in  a  difierent 
Mate  from  its  normal  condition.     The  silver  may  be  extracted 
by  fiuitHi  with  bisolphate  of  potassa  or  soda.     It  is  probable 
that  the  great  preponderance  of  gold  assimilates  the  alloyed 
Btvar  to  itself,  just  aa  silver  alloyed  with  platinum  renders 
Ae  latter  soluble  in  nitric  acid,  and  as  platinom  in  gold  eab- 
jects  the  latter  to  more  powerful  corrosion  by  fusion  with 
nitre. 

Parting  hi)  Sitrie  Add,  or  Quartation. — Pettenkofer  con- 
finsa  the  results  of  Kandelhardt  and  Chandet,  that  the  ancient 
a  of  3  silver  to  1  gold  is  snnecessary,  but  that  2J 
aid  i>  ft  far  bettor  proportion ;  for  ike  gold  retains 
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more  silver  when  the  former  proportion  is  used,  even  with  the 
use  of  strong  acid  and  after  continued  boiling.  He  found 
further  that  only  If  silver  to  1  gold  was  really  necessary  to 
obtain  a  correct  separation.  We  employ  2  to  1  in  the  United 
States  Mint. 

Pettenkofer  further  observes  that  all  commercial  silver,  not 
subjected  to  chemical  separation,^  contains  platinum.  To 
prove  the  presence  of  platinum  in  parted  gold,  it  is  alloyed 
with  2-2|  pts.  silver,  parted  in  the  usual  way  by  nitric  acid, 
precipitated  by  dilute  muriatic  acid,  filtered,  the  solution 
evaporated  to  dryness  (at  a  gentle  heat),  the  residue  treated 
with  alcohol,  and  the  platinum  precipitated  from  the  solution  by 
salammoniac.  To  determine  it  quantitatively,  D'Arcet  alloys 
two  equal  portions  of  the  gold  with  silver,  extracts  one  with 
nitric  and  the  other  with  sulphuric  acid ;  the  excess  of  weight 
in  the  latter  over  the  former  is  platinum. 

Pettenkofer's  discovery  of  platinum  in  the  gold  and  silver 
is  of  some  importance,  for  it  serves  to  explain  in  part  the 
refining  effects  of  nitre  on  gold.  By  this  fusion  an  appreciable 
quantity  of  gold  is  taken  up  by  the  nitre  at  the  same  time, 
although  gold  alone  is  slightly  affected  by  it.  After  treating 
with  water  the  slags  resulting  from  toughening  gold  by  nitre, 
the  fine  gray  sediment  contains  alumina,  silicic  acid,  potassa, 
oxides  of  iron,  copper,  lead,  platinum,  gold,  and  metallic  gold. 

Cleansing  Silver. — It  is  said  that  silver  or  brass  vessels  may 
be  cleansed  by  boiling  them  in  water  with  calcined  hartshorn  in 
powder  (80  grms.  to  1  quart  water),  then  drying  them  by  the 
fire,  and  rubbing  them  when  dry  with  woollen  rags  saturated 
with  the  above  liquid  and  subsequently  dried.  The  polish  is 
heightened  by  further  friction  with  a  chamois-skin. 

Gold, — For  a  full  description  of  the  Orange  Grove  or 
Yaucluse  gold  mine,  in  Virginia,  see  Amer.  Joum.  2d  ser.  vii. 
295,  with  analyses  of  the  ore  by  J.  C.  B, 

Cal^omia  Gold. — Of  the  following  analyses,  1  is  by  Os- 
wald ;  2  by  T.  H,  Henry,  of  the  small  flattened  grains,  spet. 
grav.  15.68 ;  8  by  the  same,  of  a  larger  piece  with  irregular 
surface  and  siliceous  gangue,  spec.  grav.  15.96. 
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B.  1.       2.        8. 

Gold 87.6  ...  86.67  ...  88.76 

SUyer 8.7  ...  12.88  ...  8.88 

Copper ...  0.29  ...  0.86 

Iron 1.7  ...  0.64  ...  trace. 

Sflic* 2.0  ...    ...     1.40 

I    

100.0        99.78        99.88 

California  gold  has  a  dark  color;  from  its  light  coating  of 
oxide  of  iron ;  bnt  when  fused,  its  light  color  indicates  a  large 
percentage  of  silyer.  The  arerage  fineness  of  California  gold, 
ts  determined  by  some  thousand  assays  at  the  United  States 
Mint,  Philadelphia,  is  885  thousandths,  or  88|  per  cent,  pure 
gold,  and  115th  or  11}  per  cent,  silver,  omitting  mere  traces 
of  other  metals.    For  Iridosmin,  see  below. 

The  gold  production  of  Russia  in  1847  was  about  17f  mil- 
lions of  dollars,  and  supposing  it  to  have  increased  100  pounds 
per  annum,  it  would  amount  to  20  millions  in  1860.  The  pro- 
duce of  California  may  be  estimated  at  60  millions.  These 
numbers  being  moderate  estimates  from  known  returns,  the 
quantity  of  gold  from  ^^  ^^^  sources  of  this  metal  in  Russia 
and  the  United  States  was  70  millions,  or  more  than  300,000 
troy  pounds,  in  1860. 

Extraction  of  Gold  from  Ores. — AUain  and  Bartenbach's 
process  (Comptes  Rendus,  1849)  for  extracting  gold  is  ap- 
plicable to  all  pyritous  ores,  even  when  the  proportion  of  noble 
metal  does  not  exceed  two  ten-thousandths.  For  working  ore 
containing  this  quantity,  the  expense  will  be  about  $40  for 
every  pound  of  gold  obtained. 

The  ore,  after  being  roasted  in  the  air,  is  powdered,  sieved, 
re-roasted  into  a  red  mass,  made  into  paste  with  sulphuric 
acid  of  66^,  and  again  roasted  until  the  entire  cessation  of 
sulphurous  fumes.  Sulphur,  sine,  and  copper  are  thus  largely 
removed.  The  ore  is  now  reduced  to  a  still  finer  powder, 
bofled  with  dilute  oil  of  vitriol,  and  the  undissolved  residue 
^gested  in  a  mixture  of  6  pts.  muriatic  acid  of  21^  and  1  pt. 
nitric  add  of  36^,  diluted  with  water.    Copper  and  gold  are 
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then  thrown  down  by  iron,  the  precipitate  calcined  to  oxidise 
the  copper,  which  is  to  be  disBolved  out  with  muriaUo  or  enl-  l 
phuric  acid. 

A  better  method  for  pyritons  ores  is  to  roast  them  partially, 
if  DOt  alrendy  oxidized,  and  to  melt  them  in  a  low  blast-furnace, 
using  a  siliceous  ore  as  a  flux,  if  necessary.     A  large  portion  j 
of  oxide  of  iron  will  thus  be  removed,  and  the  gold  concen-  j 
trated  in  the  remaining  aulphuret  of  iron,  which  could  then   | 
he  worked  hy  dilute  sulphuric  acid. — J.  C.  B. 

On  the  use  of  chloride  of  lime  and  hyposulphites,  for  ex-  j 
trading  gold  from  its  ores,  see  an  essay  by  Percy,  in  PhiL 
Hag.  3  ser.  xxxvi.  1-8. 

Toughminff  Qohi. — Wolff  proposes,  in  the  Practical  Hand- 
book for  Jewellers,  to  fuse  the  brittle  gold  in  a  new  crucible, 
uid  when  melted  to  throw  in  one  or  two  pieces  of  sulphur  of 
the  sije  of  a  pea,  to  shake  the  crucible  a  htile  with  the  tongs, 
and  to  cast  it  rapidly  into  a  heated  mould.  lie  also  proposes  to 
render  email  pieces  malleable  by  coating  them  with  powdered 
borax,  and  boating  them  in  the  blowpipe  flame  until  the  sorfacs  . 
commences  fusion.  | 

Both  of  these  methods  are  resorted  to  at  the  United  States 

Mint,  but  the  choice  of  either  depends  upon  the  nature  of  tlie 

mccompanying  metals  that  give  the  gold  its  brittle  character. 

When  there  is  a  quantity  of  iron  preeent,  the  gold  is  fused 

with  »  mixture  of  sulphur,  potash,  and  soda,  which  will  remove 

it  b;  making  the  very  fusible  mixture  of  snlphurets  of  iron 

fend  alkali.     If  tin,  arsenic  or  antimony  be  present,  a  good 

flux  is  a  mixture  of  borax,  aoda,  and  saltpeter,  the  last  for 

oxidising  the  foreign  metals  into  their  respective  adds,  the 

•oda  to  give  baee  to  tkoea  acids,  and  the  borax  to  collect  the 

[  dag.     la  both  tliwe  eaaes,  a  sand  nr  cUr  (rocible  is  preferable 

I  to  a  Maafc  lead  pot,  in  wlueh  last  tke  graphite  acts  redncinglj. 

Wbere  )«ad  b  preMat,  Uua  |woo«m  Ma;  patttallj  affect  its 

I   Temoval ;  bat  it  is  mm  e«i|M4r  «*ito4  4wt^  qwartatkio 

t  Mtd  by  WMhm^  tbt  Will  j^lin  WMffi^  llllfc  htH  «uer.  after 

^  aamactir-  '■■■      ","  ■■"^'    \    IVr  l»etliod  of  n- 

»  little  saltpeter. 
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borax,  and  silica,  whereby  a  fiisible  slag  of  oxide  of  lead  troidd 
result,  and  might  be  skimmed  from  the  surface  of  the  gold. 
Palladiiim  and  platinum,  not  anfreqnently  present  in  California 
gold,  are  likewise  removed  bj  the  nitric  acid  in  parting  silver 
from  gold.  Orains  of  iridosmin  have  been  observed  in  Ca- 
lifornia gold,  in  distinct  particles,  even  after  three  or  more 
foaions,  and  seem  to  have  no  tendency  whatever  to  enter  into 
an  alio  J ;  bat,  while  casting  such  gold,  these  particles  collect  at 
Ae  bottom  of  the  pot,  from  their  greater  specific  gravity,  and, 
by  remelting  in  a  small  crucible,  and  carefully  casting,  they 
may  be  obtained  mixed  with  a  small  quantity  of  gold.  The 
latter  is  dissolved  by  nitromuriatic  acid,  and  the  iridosmin 
obtained  pure. — J.  O.  B. 

8.  Platinoid  MetaU. — ^Platinum  is  associated  with  several 
othmr  metals  in  the  platinum  sand  which  is  found  in  some 
gold-districts.  They  have  not  been  found  as  a  distinct  deposit 
in  California,  but  have  been  observed  in  the  United  States 
Mint  in  the  operations  of  assaying  and  parting.  These  as- 
sociated metals  are  palladium,  rhodium,  iridium,  and  osmium, 
to  which  we  must  add  the  lately  discovered  metal,  ruthenium. 
They  have  a  sufficient  resemblance  to  be  classed  together,  and 
are  obtained  by  a  similar  hydrometallurgic  treatment.  The 
grains  of  iridosmin,  alluded  to  under  gold,  have  been  quali- 
tatively examined  and  found  to  contain  the  new  metal  ruthe- 
niom,  as  was  observed  by  Claus  in  relation  to  the  iridosmin 
from  other  localities.  Palladium  has  been  observed,  and  at 
times  in  sufficient  quantity  to  render  the  gold  brittle.  The 
quantities  of  platinoid  metals  found  in  the  California  gold  are 
snudl,  about  \\Y!b  of  iridosmin  having  been  obtained  from 
about  25  tons  of  the  gold,  tttiAjvV)  but  the  greater  part  has,  of 
coarse,  passed  into  the  coin,  the  coarser  grains  only  being 

Mt— t/:  O.  B.  » 

AlifCaim  cf  Platinum  Sand. — To  dissolve  it  more  readily, 
it  is  fined  with  8  times  its  weight  of  zinc,  and  the  brittle  mass 
dM  obtwied  is  powdered  and  sifted.  It  is  digested  with 
ttfte  siilpliiiric  acid  to  dissolve  most  of  the  sine  and  iron, 
triiliSil  allh  water,  and  then  boiled  with  nitric  acid,  which 

r 
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dissolyes  iron,  copper,  lead,  and  palladium.  The  finely  divided 
platinum  in  the  residue  is  dissolved  by  nitromuriatic  acid, 
*  avoiding  an  excess  of  muriatic,  which  would  dissolve  too  much 
iridosmin.  The  usual  method  requires  8-10  times  its  weight 
of  nitromuriatic  acid.  (Hess  in  Bullet,  de  TAcad.  de  St. 
Petersbourg.) 

Palladium. — ^According  to  Schmidt  and  Johnston,  it  is  ob- 
tained from  the  gold-ores  of  Gongo  Socco,  Brazil,  which 
contain  gold,  silver,  palladium,  copper,  and  iron,  by  dissolving 
in  nitric  acid,  which  leaves  the  gold,  precipitating  silver  from 
the  solution  by  common  salt,  and  precipitating  palladium  and 
copper  from  the  last  filtrate  by  metallic  zinc.  These  two 
metals  are  then  dissolved  in  nitric  acid  and  an  excess  of  am- 
monia added,  which  precipitates  the  ammonia-palladium  salt 
and  holds  the  copper  in  solution.  By  igniting  the  palladium 
salt,  metallic  spongy  palladium  is  obtained,  which  is  condensed 
by  a  hydraulic  press,  and  hammered  like  platinum.  6000  oz. 
of  palladium  have  been  thus  extracted.  On  this  method  we 
would  observe  that,  unless  the  gold  contain  a  sufficient  amount 
of  the  other  metals,  these  metals  cannot  be  fully  extracted. 
Moreover,  it  is  doubtful  whether  all  of  the  copper  would  be 
extracted  from  the  palladium  salt  by  ammonia ;  and  if  pure 
palladium  be  required,  it  would  probably  be  necessary  to  re- 
peat the  solution  in  nitric  acid  and  separation  by  ammonia. 

9.  Nickel  and  Cobalt. — These  metals  being  usually  found 
together,  and  each  impairing  the  other's  qualities,  they  are 
separated  chiefly  by  hydrometallurgic  treatment,  after  con- 
centration by  calcination  of  their  ores  and  fusion.  They  are 
usually  combined  with  arsenic,  but  in  Mine  d.  la  Motte,  Mis- 
souri, they  are  either  sulphurets  or  oxides.  They  are  nowhere 
abundant.  Traces  of  cobalt,  sometimes  amounting  to  2  and 
8  per  cent.,  may  be  found  in  nearly  all  the  ores  of  manga- 
nese.— J.  C.  J5. 

10.  Attoj/i. — Most  metals  will  fuse  together  and  remain 
united  while  cooling,  and  sometimes  the  compounds  ofier  pro- 
perties intermediate  between  those  of  their  constituents.  Thus 
brass  is  intermediate  in  color  and  toughness  between  copper 


ind  sine ;  so  gold  and  silver,  or  either  of  these,  with  copper. 
Bat,  in  some  iDBtancea,  the  properties  of  the  alloj  are  different ; 
thus  bronze,  althongh  intermediate  in  color  between  its  con* 
BtitnentA,  copper  and  tin,  presents  an  extraordinary  combina- 
tkiD  of  hardness  and  tonghnesa.  -  A  small  quantity  of  tin, 
lead,  or  rinc  readers  gold  brittle.  By  alloying  metals,  there- 
fore,  we  may  obtain  bodies  which,  for  all  practical  purposes, 
ire  so  many  ney  metals. 

Bronze. — The  following  table  exhibits  the  composition  of 
ume  ancient  and  modem  bronze  and  bell-metal,  according  to 
leeent  analyses. 
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See  ui  excellent  article  on  the  alloys  of  copper  and  tin,  in 
Technologiste,  and  in  the  Lond.  Jonm.  Oct.  1850. 

SpMulum  MetdL — (Chinese  metallic  mirrors.) — Copper 
80.836  +  Lead  9.071  +  antimony  8.43  =>  98.337.  It  con- 
tained no  trace  of  arsenic,  exhibited  »  brilliant  polish,  and 
did  not  tarnish  in  the  ur.  The  presence  of  anUmony  is  in- 
teresting, as  it  is  not  employed  for  metallic  mirrors,  and  the 
above  metals  will  probably  be  well  adapted  to  the  mirrors  of 
telescopes. 
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Oerman  Silrer. — The  following  table  cxhibite  the  composi- 
tioD  of  Chinese  copper  or  Fackfong,  and  of  German  ailve^ 
ftccording  to  recent  analjsea. 
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Chinese  silver,  and  No.  12  exhibited  a»fine  silver-color.  Eis- 
ner ascribes  the  elasticity  to  the  greater  content  of  copper. 
Nos.  13,  14,  and  16,  analyzed  by  Louyet,  were  used  in  Bir- 
mingham for  articles  to  be  plated.       * 

McMeable  Brass. — Eisner  (Newton's  Journ.)  has  prepared 
malleable  brass,  by  fusing  together  60  pts.  copper,  and  40 
pts.  zinc.  Great  care  is  requisite  in  the  heating,  lest  too 
much  loss  of  zinc  might  ensue,  and  thus  render  the  process 
unsuccessful.  To  obviate  this  difficulty,  he  advises  the  better 
plan  of  substituting  a  proportional  mixture  of  brass  for  the 
zinc,  and  supplying  the  deficiency  of  copper. 

This  alloy  is  close-grained,  of  spec.  grav.  8.44  at  50°  F., 
very  tough  and  malleable  when  heated.     Its  hardness  =»  4. 

Tungsten  and  Capper. — ^Dr.  Percy  (Ch.  Gaz.  vi.),  who  made 
a  series  of  experiments  upon  the  subject,  found  that  tungsten 
does  not,  as  was  anticipated  from  its  peculiar  nature,  impart 
hardness  to  copper  and  protect  it  from  oxidation.  The  essays 
with  brass,  German  silver,  and  other  metals,  gave  similar 
results. 

Alloy  far  Bearings  of  Axles  of  Locomotives, — ^An  alloy  of 
85  lead  and  15  antimony  is  recommended  to  be  east  in  a  box, 
and  then  greased  in  the  usual  way  with  soda,  tallow,  and  palm 
oil.  The  part  did  not  become  warm,  and  the  alloy  prevented 
the  lateral  vibrations. 

AUoys  for  Bearings  of  Rollers^  Tuming-latheSy  Wagon- 
loxeSf  ^c. — For  heavy  works,  Tapp  recommends  1ft)  copper, 
3|  oz.  tin,  and  4^  oz.  lead.  The  copper  is  first  fused,  the  tin 
next  added,  and  lastly,  the  lead ;  and,  before  casting,  the  whole 
is  well  mixed.  For  smaller  machinery  with  hand-power,  the 
1)68t  alloy  is  73  pts.  tin,  18  pts.  antimony,  and  9  pts.  copper. 

Fenton  recommends  the  following  alloy  as  having  proved 
Mnrieeable  for  bearings  on  English  railroads :  80  pts.  zinc, 
Si  pts.  copper,  and  14^  pts.  tin.  It  is  40  per  cent,  cheaper 
ttiii  hnaSy  may  be  fused  in  iron  pots,  and  is  a  good  alloy  for 

8«e  a  tabulated  view  of  many  alloys,  employed  in  the  arts, 
tidiiurent  proportions,  in  the  Polytech.  Notizblatt,  1847,  &c. 
»2  6 
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WkitCy  Malleable  Alloy. — ^Parkes  gives  the  two  following 
proportions  (Rep.  of  Pat.  In  v.  July  1845) : 

839)  zinCy    64&>  tin,     l^Sb  iron,     2^9)  copper. 
50    "  48    •*  1     «  8     " 

The  iron  and  copper  are  first  fased  together,  the  tin  then 
added,  and  lastly  the  zinc.  The  flux  consists  of  1  pt.  lime, 
1  pt.  fluor  spar,  and  8  pts.  salammoniac.  It  is  cast  in  sand 
or  moulds.     Another  alloy  consists  of : 

66  zinc,         82^  tin,         8^  antimony. 
79f  "  19J  "  2f        " 

It  is  fused  with  hlack  flux,  and,  if  used  for  sheathing  ships, 
I  to  1  per  cent,  arsenic  should  be  added.  The  alloy  may  be 
rolled  cold  into  thin  sheets. 

Alloys  for  Dentists, — The  following  proportions  are  re- 
commended : 

1.  2.  8.  4.  6. 

Gold 1  ...  1  ...  1  ...  —  ...  6 

Silver —  ...  1  ...  1  ...  1  ...  — 

Platinum 2  ...  4  ...  2  ...  2  ...10 

Palladiutn —  ...  —  ...  —  ...  —  ...  8 

The  gold  and  silver  are  first  fused,  and  the  platinum  and 
palladium  then  added.  They  are  fused  in  small  crucibles  and 
require  a  blast.  The  solder  for  these  alloys  is  either  pure 
gold  or  an  alloy  of  gold  and  silver.  (Rep.  of  Pat.  Inv.  1845, 
p.  72.) 

Amalgam  for  Filling  Teeth. — Pettenkofer  (Ann.  der  Chem. 
und  Pharm.  1849)  has  described  an  amalgam  used  by  dentists. 
It  is  very  hard,  adhesive,  and  of  a  grayish  colot ;  and,  owing  to 
the  very  slight  difference  of  density  in  the  soft  and  hard  state, 
it  occupies  the  same  space  when  cool  as  in  the  plastic  state. 
This  latter  condition  is  given  by  heating  the  amalgam  to 
nearly  the  boiling  point  of  mercury,  and  then  triturating  it, 
for  some  time,  in  a  mortar.  After  cooling,  it  is  soft  and 
readily  worked  either  with  the  fingers  or  tools.  In  a  few 
hours,  it  becomes  intensely  hard.  The  following  is  the  best 
process  for  the  preparation  of  this  amalgam.  Weigh  out  a 
quantity  of  pure  mercury,  dissolve  it  in  a  q.  s.  of  hot  Bul* 
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pliarie  ftcid,  and  triturate  the  resulting  paste  of  salphate  witli 
pure,  finely-dirided  copper,  diffoaed  in  vater  at  140"— 158°. 
Tliere  miiBt  be  safficient  copper  to  form  a  composition  of  70 
pta.  mercnrj  and  30  pts.  copper,  or  enongti  to  reduce  all  the 
mercury  salt  employed,  and  to  alloy  the  mercury  eliminated. 
After  nibbing  for  some  time,  the  amalgam  is  to  be  veil 
wuhed,  pressed  in  a  leather  bag,  and  formed  into  small  cakes 
for  nse. 

Varvnu  Alhyt. — Stirling  forms  an  alloy  of  zinc  and  iron, 
bj  throwing  a  quantity  of  line  into  a  cupola  after  the  metal  is 
nm  oat  and  the  blast  stopped,  whereby  an  alloy  is  formed  with 
^  iron  still  adhering  to  the  sides,  fuel,  &o.  When  the  alloy 
contwna  more  than  7  per  cent,  iron,  sine  is  to  be  added  to  it ; 
Then  less  than  4  per  cent.,  iron  is  to  be  added,  the  best  alloy 
containing  from  4  to  7  per  cent.  iron.  This  alloy  is  used  for 
other  alloys  instead  of  zinc  An  alloy  of  copper  and  man- 
guiese  is  made  by  adding  to  melted  copper  from  }  to  2  per 
cent,  of  black  oxide  of  manganese,  or  by  mixing  them  before- 
bud  and  then  melting,  keeping  the  metal  in  either  case 
eoTwed  with  a  reducing  Sux.  A  gold-colorect  alloy  is  pro> 
dnced  by  adding  1  pt.  of  the  zinc  alloy  to  4  pts.  of  the  copper 
tlloy:  it  is  very  malleable  and  ductile,  and  takes  a  fine  polish. 
The  tdditioD  of  \  per  cent  of  tin  hardens  the  gold  alloy,  al- 
thongh  as  much  as  4  per  cent,  may  be  used.  To  prevent 
heating  by  friction,  lead  may  be  added  to  the  alloy.  An 
improved  Qerman  silver  is  made  by  melting  10  pts.  copper, 
2  pts.  nickel,  and  6  pts.  of  the  iron-zinc  alloy ;  or  8  pts.  cop- 
per, 2  pts.  nickel,  and  4  pts.  of  the  iron-zinc  alloy.  A  much 
■vger  proportion  of  iron-zinc  renders  the  metal  too  hard  for 
'oiling,  but  good  for  some  casting.  An  excess  of  copper 
■polls  the  color.  l%e  nickel  and  copper  are  first  melted  and 
"K  ainc  bIIoj  then  introduced  under  cover  of  a  reducing 
*>fc   (Rep.  Pat.  Inv.  July,  1850.) 

■fVauduf^nf  (Jold. — When  gold  of  12  carats  or  less,  is  al- 
*^^  with  sine  instead  of  silver,  it  still  retains  a  true  golden 
f'Wi  utd  this  ]ffoperty  has  caused  its  extensive  use  in  the 
«f  firaadoleut  jewelry.  (Technologiste,  1847.) 
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Peruvian  Gold  Alloy. — According  to  How  (Journ.  Pract. 
Chem.  xliii.),  the  Peruvian  gold  alloy  consists  of  gold  88.93, 
silver  54.828,  copper  5.80. 

11'. — ^A  few  operations  on  the  metals,  connected  with  the 
preceding  subject,  are  here  thrown  together. 

Metal  Pipes  and  Tubes. — ^An  improvement  consists  in  the  em- 
ployment of  machinery  for  ramming  the  moulds  and  cores,  and 
a  measured  quantity  of  sand  being  pressed  into  each  portion 
of  the  flask  and  between  the  converging  sides  of  the  divided 
core-box,  and  for  forming  a  core  by  enveloping  a  metal  rod  in 
a  coil  of  wire  upon  which  the  sand  is  compressed.  (Lond. 
Journ.  xxzviii.  Aug.) 

Cleaning  Metal  Castings. — To  cleanse  metal  castings,  they 
are  usually  thrown  into  water  acidulated  by  sulphuric  or  mu- 
riatic acid ;  but  as  some  metal  is  removed  and  the  surface  left 
rough,  the  process  is  objectionable.  Thomas  and  Delisse 
found  by  their  experiments  that  if  several  organic  substances 
were  added  to  the  acid  water,  the  scale  of  dirt  and  oxide  was 
removed,  but  the  surface  of  the  metal  unattacked.  Eisner 
found  that  tar  added  to  the  acid  water  completely  cleansed  an 
iron  casting,  while  another  piece  of  casting  in  the  usual  acid 
water  was  nearly  dissolved.  (Technologiste.  See  also  Journ. 
Fr.  Inst.  (3)  xviii.  49.) 

Enameled  Iron. — After  cleaning  the  surface  to  be  enameled, 
the  enamel  is  laid  on  as  a  paste  and  burned  in  under  a  muffle. 
F.  Walton  (Lond.  Journ.  Arts,  1847)  uses  three  successive 
layers,  which  are  as  often  heated  in  the  muffle.  The  first  coat 
is  made  by  fritting  6  pts.  pounded  flint-glass,  3  pts.  borax,  1 
pt.  red  lead,  and  1  pt.  oxide  of  tin.  One  part  of  this  frit, 
mixed  with  2  pts.  calcined  and  ground  bones,  is  ground  fine 
with  water,  spread  over  the  metallic  surface  as  a  thick  paste, 
dried,  and  then  heated  to  redness  in  the  muffle.  The  second 
coat  is  made  of  32  pts.  calcined  and  ground  bones,  16  pt«. 
kaolin,  14  pts.  Cornish  granite,  and  8  pts.  potash  in  solution  : 
the  paste  thus  made  is  fritted  for  2-3  hours  in  a  reverberatory 
and  then  powdered.  Of  this  frit  5J  pts.  are  mixed  with  16 
pts.  coarsely-powdered  flint-glass,  5 J  pts.  calcined  and  ground 
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bones,  and  3  pt8.  ignited  and  gronnd  flints.  The  mixture  is 
then  ground  with  watef ,  spread  over  the  first  coat  and  burned 
in.  The  third  and  last  coat  (which  is  similarly  treated)  con- 
sists of  12  pts.  powdered  feldspar,  4^  pts.  kaolin,  18  pts. 
borax,  8  pts.  saltpeter,  1^  pt.  potash,  and  1^  pt.  oxide  of  tin. 

Soldering  Salt  (chloride  of  zinc  and  ammonium). — ^Vessels 
may  be  tinned  with  this  salt  without  previously  cleansing  their 
surfaces.  It  is  made  by  dissolving  19b  zinc  in  muriatic  acid, 
adding  22  pts.  salammoniac  to  the  solution,  and  evaporating 
to  dryness ;  the  yield  is  2^9b  of  the  double  salt.  To  use  it,  the 
salt,  moistened  with  water,  is  brushed  on  the  surface  to  be 
tinned,  a  little  solder  laid  on  it  here  and  there,  and  the  surface 
heated  until  the  solder  fuses,  when  it  flows  wherever  the  salt 
was  pat,  and  unites  with  the  metallic  surface.  (Journ.  f. 
Buchdruckerk.  1847,  No.  vii.) 

Tinning. — ^According  to  Becquerel,  well-cleansed  vessels  of 
iron  and  copper  may  be  tinned  by  dipping  them  into  a  solution 
of  the  double  salt  of  chloride  of  tin  and  sodium,  at  a  heat  of 
160^  assisted  by  contact  with  zinc. 

Soldering  Wrought  and  Cast-iron. — Filings  of  soft  cast-iron 
are  melted  with  calcined  borax,  the  mass  pulverized  and 
Bprinkled  on  the  parts  to  be  united.  They  are  then  separately 
heated  and  welded  together  on  an  anvil  by  gentle  blows. 
(Journ.  Fr.  Inst.  (3)  xviii.  50.) 

Welding  Powder. — To  melted  borax,  y^^  salammoniac  is 
added,  the  mixture  poured  on  an  iron  plate,  and  an  equal 
weight  of  quicklime  ground  up  with  it.  Iron  or  steel  to  be 
welded  is  first  heated  to  redness,  the  mixture  laid  on  the  weld- 
ing surfaces,  and  the  metal  again  heated,  but  far  below  the 
usaal  welding  heat.  The  pieces  unite  firmly  by  hammering. 
(Lond.  Builder,  1848.) 

2.  Htdrometallurot 

Embraces  those  processes  performed  by  liquid  agents  on 
metals,  by  which  they  are  procured  again  from  combinations 
m  the  metallic  state*    Some  of  theiw  optfatvuM  ^(n  indnded 
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in  Pyrometallorgy,  as  they  constitute  some  of  the  necessary 
steps  for  extracting  metals  from  th^ir  ores  and  purifying 
them.  The  present  diyision  embraces  all  other  liquid  metal- 
lurgic  processes,  especially  the  wide-spreading  branch  of  gal- 
vanoplastics,  together  with  etching  metals  and  photography. 

When  we  say  that  carbon  is  the  great  reducing  agent  em- 
ployed in  metallurgy,  we  refer  to  its  exclusive  use  from  time 
immemorial  in  furnaces,  both  as  fuel  and  a  reducing  agent ; 
but  recent  experiments  have  shown  its  reducing  and  decompos- 
ing power  even  in  solution.  Refer,  also,  to  the  third  division 
of  Chemics  for  its  decomposing  power. 

Deoscidation  by  Carbon  in  the  wet  way. — Schonbein  has 
ascertained  that  the  persalts  of  iron  and  the  salts  of  red  oxide 
of  mercury  may  be  reduced,  by  agitating  their  solutions  with 
finely  powdered  charcoal  (as  ignited  lamp-black)  to  salts  of 
protoxide  of  iron,  and  of  the  black  oxide  of  mercury  re- 
spectively. 

On  the  reduction  of  salts  of  iron  to  the  metallic  state,  see 
Journ.  Fr.  Inst.  (3)  xix.  354,  and  Chem.  Gaz.  April,  1850. 

1.  QalvanoplasticB, — We  have  a  few  points  to  offer  on  the 
general  subject  of  galvanoplastics,  by  which  metals  are  pre- 
cipitated in  the  metallic  state  by  a  galvanic  arrangement,  on 
surfaces  previously  rendered  conductive.  These  processes, 
chiefly  confined  to  gold  and  silver,  are  fast  replacing  the  more 
ancient  methods  of  plating,  over  which  they  possess  great 
advantages,  economy  of  time  and  material,  convenience,  facility 
for  obtaining  plating  of  any  required  thickness,  &c. 

CyanideB.  Solution  of  metals  in  cyanide  of  potassium. — 
Eisner  has  described  in  the  Journ.  f.  Pract.  Ghemie,  vol.  xxxvii. 
1846,  experiments  on  the  solubility  of  various  metals  in 
cyanide  of  potassium,  the  general  results  of  which  he  thus 
gives.  He  found  that  the  metals  employed  might  be  divided 
into  two  groups :  those  which  do  not  dissolve,  as  platinum,  tin, 
and  mercury,  and  those  which  dissolve.  The  latter  are  again 
divisible  into  two  groups :  those  dissolving  with  the  decomposi- 
tion of  water,  as  iron,  copper,  zinc,  and  nickel ;  and  those 
unattended  by  the  decomposition  of  water,  as  gold,  silveri  and 
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ttdnuanu  Solution  is  effected  io  both  caeeB  by  oxygen,  but 
\h  one  it  is  evolved  &oin  v&ter,  in  the  other  extracted  from 
the  air.  A  part  of  the  cyanide  of  potassium  is  oxidized  to 
potwea  [hydrogea  escaping  when  water  is  decomposed),  and 
tiM  cyanogen,  set  free,  unites  nith  the  metal ;  the  metallic 
c;nide  then  forms  a  double  salt  with  cyanide  of  potassium. 

(hide  of  Gold. — Figoier  (Journ.  de  Pharm.  1847),  who 
t«ited  the  several  methods  of  preparing  this  oxide,  now  so 
extensively  used  in  electro-gilding,  has  determined  the  best 
to  be  as  follows.  Dissolve  1  pt.  gold  in  4  pta.  aqua  regia, 
sMporate  to  dryness,  redissolve  in  water,  add  a  little  aqna 
'egia  to  take  op  the  traces  of  metallic  gold  and  of  proto- 
^oride  remaining  undissolved.  Evaporate  again,  redissolve 
u  Water,  and  mix  with  pore  potassa  perfectly  free  from 
«doride,  until  it  gives  an  alkaline  reaction  with  turmeric  paper. 
Tvbidity  immediately  ensues,  when  it  is  mixed  with  chloride 
of  barium ; — aarate  of  baryta  precipitates  as  a  yellow  powder. 
"^Cii  the  precipitate  begins  to  assume  a  whitish  appearance, 
tiie  addition  of  chloride  of  barium  must  be  discontinued,  as 
sil  the  gold  oxide  has  gone  down  and  the  alkali  commenced 
M  &ct  upon  the  baryta  of  the  chloride.  The  aurate  of  baryta 
"  then  to  be  washed  until  the  waste-waters  cease  to  be  pre- 
^P'tated  by  snlphuric  acid.  The  aurate  is  then  heated  to 
wiling,  with  dilute  nitric  acid,  in  order  to  eliminate  the  oxide 
"  gold.  By  washiog  until  the  water  no  longer  reddens  litmus 
P^ter,  the  oxide  becomes  pure,  and  must  be  dried  between  the 
nilds  of  bibulous  paper  by  exposure  to  wr. 

Anuigamated  Zinc. — Stoddard  (Silliman's  Journ.  1849) 
^  recommended  the  following  method  of  amalgamating  zinc 
fat  eylinders  for  galvanic  batteries.     The  sine  is  heated  to 

II^OO"  and  moistened  with  a  solution  of  double  chloride  of 
e  and  ammouiom,  and  mercury  immediately  dropped  over 
i  Bwfice  while  still  moist — the  union  is  complete  in  a  few 
»Dd«. 
S.  Plaiing  hij  Gold  or  Silver. — Both  galvanic  and  other 
<^4ds  are  here  intdnded,  as  far  as  they  have  been  recently 
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Plating  in  the  '  cold, — Stein  (Polytec.  Centralbl.  1847) 
mixes  1  pt.  nitrate  of  silver  and  3  pts.  cyanide  of  potassium, 
adding  sufficient  water  to  make  a  thick  paste,  and  rubs  the 
mixture  with  a  woollen  rag  upon  a  clean  surface  of  copper, 
bronze,  or  brass.  The  process  gives  a  bright  silver  surface, 
which,  however,  will  not  bear  violent  friction  with  chalk  or 
tripoli. 

Roseleur  and  Lavaux's  method  (Liebig  and  Kopp's  Rep., 
and  Technologiste,  1847)  is  the  use  of  a  bath  of  100  pts.  of 
sulphite  of  soda,  containing  15  pts.  of  silver-salt.  Neither 
of  these  processes  yields  very  durable  coatings. 

Plating  hy  dipping. — ^Levol  employed  solutions  of  cyanide 
of  gold  and  of  silver  in  cyanide  of  potassium,  and  articles  of 
copper,  bronze,  and  brass,  to  be  gilt,  were  dipped  into  the 
boiling  gold  solution ;  but  silver  could  not  be  gilt  in  this  man- 
ner, and  Levol  proposed  for  it  a  solution  of  chloride  of  gold 
in  sulphocyanide  (rhodanide)  of  potassium.  It  was,  however, 
shown  that  silver  might  be  gilt  in  cyanide  of  gold  and  po- 
tassium, by  wrapping  it  with  zinc  or  copper  wire,  and  then 
dipping  it  into  the  boiling-hot  solution.  Thus,  to  gild  the 
inner  surface  of  a  silver  cup,  such  wire  is  wound  around  the 
interior,  and  the  boiling  cyanide  solution  poured  in.  The  zinc 
or  copper  renders  the  silver  more  strongly  electronegative.  A 
beautiful  gilding  is  obtained  by  dissolving  fine  metallic  gold  in 
a  solution  of  cyanide  of  potassium,  and  the  metallic  gold  is 
obtained  by  precipitating  its  solution  by  copperas,  or  by  imbu- 
ing rags  with  the  solution  and  burning  them  to  ashes.  By 
warming  the  solution  of  cyanide  of  potassium  with  the  latter, 
the  gold  is  dissolved,  and  the  solution  filtered  ofi*  from  charcoal 
and  ashes.  Rags  imbued  with  nitrate  of  silver,  and  burned, 
may  be  similarly  used  for  making  a  solution  of  cyani^p  of 
silver  and  potassium. 

Gilding  in  Ulkington's  Liquid. — Experiments  in  the  (}e- 
werbe-Institut  of  Berlin  lead  to  the  following  proportions  as 
the  best  for  this  liquid.  Fine  gold  is  dissolved  in  a  sufficient 
quantity  of  aqua  regia,  evaporated  to  dryness  at  a  gentle  heat, 
and  dissolved  in  13  pts.  water ;  7  pts.  bicarbonate  of  potassa 
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are  tdded  to  the  solution,  which  assumes  a  greenish  color  and 

becomes  a  little  cloudy. 

jBarral  ^M^moire  sur  la  Precipitation  de  TOr  h  TJ^tat  M^tal- 

liqne,  Paris,  1846)  gives  his  experiments ;  among  others,  the 

f6llowing.     A  bright  article  of  silver,  connected  by  copper 

wire  with  a  piece  of  copper,  which  has  been  ignited  and 

qaenched  in  dilute  sulphuric  acid,  is  beautifully  gilt,  of  any 

desired  thickness,  in  the  liquid.     The  bright  article  forms  the 

negative,  and  the  dull  copper,  the  positive  pole.     Brought  in 

<^iitact  with  zinc,  the  silver  is  gilt  more  rapidly,  and  ^he  action 

i^  strongest  when  the  silver  is  connected  with  lead.     The  me- 

^1  serving  as  positive  pole  is  covered  with  a  strong  precipitate 

^f  pulverulent  gold.    By  connecting  copper  with  zinc,  or  iron 

''•^tlx  lead,  the  former  is  powerfully  gilt.     Bright  copper  is 

Btroxigly  gilt  in  connection  with  dull  copper  (ignited),  while  the 

Jat-t^r  is  covered  with  a  powdery  deposit. 

Gfilding  an  Iron  and  Steel — Eisner  showed,  in  1841,  that 

Bteel  pens  may  be  heavily  gilt,  by  first  removing  their  blue 

coa.t;ing  by  dilute  muriatic  acid,  and  then  dipping  them  into  a 

Mlution  of  chloride  of  gold  rendered  alkaline  by  carbonate  of 

Bocla.    Schoppler  gives  the  following  method  for  coating  larger 

J^rtides.  (Polytech.  Notizbl.  1847.)     The  surface  of  iron  or 

steel,  being  brightened  by  the  file,  and  coated  with  lack-varnish, 

those  portions  to  be  gilt  are  freed  from  the  lacquer,  etched 

by  dilute  sulphuric  acid,  dried,  and  dipped  into  a  very  dilute 

solution  of  blue  vitriol  until  they  are  coated  with  copper.     The 

^etal  is  then  dipped  into  a  solution  of  100  pts.  gold  in  13,000 

pte«  Water,  to  which  370  pts.  carbonate  of  soda  are  added.    The 

g^ding  may  be  polished. 

^ire^ilding  of  Wrought  and  OasUirony  and  Steel, — This 

^ration,  readily  performed  on  bronze  and  copper  by  amal- 

^Qiating  their  surface,  has  not  been  applied  to  iron,  on  account 

*  ^  the  diSSculty  of  amalgamating  its  surface ;  but  R.  Bcittger 

■^  MBtrived  the  following  good  method  of  effecting  it.     A 

l^iUme  10  made  in  a  porcelain  vessel,  of  12  pts.  mercury,  1  pt. 

Vta|  S  jpla.  copperas,  12  pts.  water,  and  1^  pt.  muriatic  acid 

'  Vii|fie.  grar.  1.2.    The  article  of  iron  or  steel  to  be  gilded 
0 
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is  introduced  into  this  mixture,  wliich  ie  then  heated  to 
and  in  a  short  time  ia  again  withdrawn,  covered  by  a  shini 
coat  of  mercury.  It  ia  now  ready  to  receive  the  amalgam 
gold  or  silver  for  the  purpose  of  fire-gilding  (Pogg,  Anni 
1846).  The  strongly  positive  ainc  amalgam  increases 
electric  tension  between  the  positive  iron  and  negative  i 
cury,  80  aa  to  cause  their  union. 

Gilding  Watch-tvheeh. — Ph.  Plantamour  prepares  an  araal 
gamating  fluid  for  gilding  wheels  of  watches,  which,  being 
alkaline,  cleans  and  amalgamates  the  wheels  at  the  Game  tlm^ 
without  injuring  the  stoel  pivots.     Mercury  is  dissolved 
excess  of  nitric  acid,  and  ammonia  added  to  the  solution  unt 
the  precipitate  at  first  formed  is  redissolvcd.    The  wheels  beii 
immersed  in  this  solution,  the  ammonia  dissolves  fatty  mattej 
with  other  impurities,  from   the   surface,  and   the  braaa 
amalgamated.     While  still  moist,  the  wheels  are  covered  with 
gold  amalgam,  put  on  a  drum  with  holes  for  inserting  the 
pivots,  and  gently  heated  over  a  spirit  lamp,  bo  that  the  qua- 
lity of  the  steel  is  not  impaired.  (Comptes  Rendus,  xxiv.  784.) 

SiUering  Mirrors. — For  Drayton's  original  process  for  sil- 
vering glass  surfaces,  see  Lond.  Journ.  xxiv.,  or  Journ.  Fr. 
Inst.  viii.  3  aer.  Uis  improvements  in  the  same  are  in  ih\ 
Lond.  Journ.  for  1849,  and  Journ,  Fr,  Inst,  1850.  One  onni 
ammonia,  2  oz.  nitrate  of  silver,  3  oz,  water,  and  3  oz.  spirit 
of  wine  are  mixed  together,  allowed  to  stand  for  3  or  4  hoora, 
and  then  filtered.  A  quarter-ounce  sugar  (grape-sugar  being 
preferred),  dissolved  in  a  half-pint  of  spirit  of  wine  dilated 
vrith  as  much  water,  is  added  to  each  ounce  of  the  filteratlj 
liquid,  and  this  solution  is  employed  for  silvering,  the  artit 
to  be  silvered  being  kept  at  1)30°. 

Meurer  dissolves  5  grs.  lunar  caustic  (nitrate  of  silver)  in  a 
little  caustic  ammonia,  and  adds  to  it  a  mixture  of  1  drop  oil 
of  cinnamon,  2  drops  oil  of  cloves,  and  1-lJ  drachms  of 
absolute  alcohol.  The  mixture  becomes  gradually  cloudy, 
depositing  a  brown  precipitate,  which  is  filtered  oS,  and  the 
clear  liquid  poored  upon  a  clean  glass  plate,  surrounded  with 
a  rim.     In  the  course  of  a  few  houra,  it  is  covered  with 


ted 
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brilliant  white  coating  of  metallic  silver.     Eisner  observes  that 
it  is  necessary  to  let  the  liquid  remain  until  all  the  brown  sedi- 
ment has  separated,  in  order  to  avoid  spots  on  the  silver  surface. 
Tourasse  protects  the  back  of  the  silver  with  varnish.     The 
cost  is  said  to  be  i  of  that  of  the  amalgamated  tin,  a  very 
thin  coating  of  silver  being  sufBcient.     Reichardt  dissolves 
X  oz.  lunar  caustic  in  2  oz.  water,  adds  ^  oz.  caustic  ammoaia, 
maud  8  oz.  strong  alcohol  containing  30  drops  of  oil  of  cassia, 
filters,  and  lets  the  whole  stand  3-6  days.     The  liquid  is 
poured  on  a  glass  plate  cleaned  by  potash.     He  employs  the 
ml  of  cloves  in  vapor,  by  dropping  a  little  into  a  warmed 
^vessel,  which  is  turned  a  little  to  spread  the  oil,  and  is  then 
mnverted  over  the  glass  plate.     The  coating  is  made  in  |  hour. 
Silvering  glass  by  gun-cotton  has  been  effected  by  Yohl, 
\)j  dissolving  the  cotton  in  caustic  potassa,  adding  a  little  of 
idtrate  of  silver,  and  then  sufficient  ammonia  to  redissolve  the 
oxide  of  silver,  while  the  whole  is  kept  warm.     The  whole  of 
the  silver  is  precipitated  as  a  brilliant  coating  on  the  sides 
of  the  vessel.     Other  analagous  nitric  compounds  of  sugar, 
manna,  and  gums  produce  a  like  result.  (Technologiste,  Lond. 
Joorn.  1849,  and  Amer.  Journ.  (2)  viii.  117.) 

SpeculurM. — T.  Fletcher's  patent  (Ch.  Gaz.  vi.)  for  making 
speculums,  is  to  take  a  glass  which  has  been  silvered  as  for 
mirrors,  and  to  coat  the  metallic  side  with  a  varnish  composed 
of  2  oz.  shellac,  ^  oz.  lamp-black,  and  \  pint  absolute  alcohol 
as  a  protective  against  dampness  and  the  action  of  acid.  As 
the  coating  becomes  dry,  it  is  dusted  over  with  finely-powdered 
plumbago,  and  the  glass  is  then  submitted  to  the  electrotype 
process,  by  which  means  a  thin  coating  of  metal  will  be  pre- 
cipitated over  the  whole  back. 

Galvanic  Gilding  and  «S^i7t;mn^.-— (Communicated  to  Eisner 
by  Mr.  Brauns.) — Smee's  battery  is  best  adapted  to  the  pur- 
pose, as  it  is  simple  in  construction  (consisting  of  platinized  sil- 
ver-foil, surrounded  by  an  amalgamated  sheet  of  zinc) ;  requires 
only  one  liquid  (1  pt.  sulphuric  acid  to  8  pts.  water) ;  con- 
tinues long  in  action,  and  gives  off  no  gas  during  the  operation. 
The  cells  consist  of  leaden  vessels  internally  pitched*    The 
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silver-foil  is  thus  platinized :  J  ok.  platinum  is  dissolved  in 
nitromuriatic  acid,  evaporated  to  dryness,  dissolved  in  1  ql 
rain  water,  3—i  oz.  oil  of  vitriol  added.  The  silver-foil,  hi 
htea  dipped  for  a  few  moments  in  strong  nitric  acid,  is  hung 
on  the  cathode  (zinc-pole),  and  platinum-fotl  on  the  anode 
(copper-pole)  of  a  battery;  the  silver  is  covered  with  a  gray 
cottting  of  platinum. 

The  best  silvering  liquid  is  a  solution  of  1  pt.  of  the  crys- 
tallized double  salt,  cyanide  of  silver  and  potassium,  in  10  pts. 
water,  to  which  J  cyanide  of  potassium  is  added,  and  the  whole 
boiled  until  it  ceases  to  smell  of  ammonia.  When  the  double 
salt  alone  is  used,  a  platinum  anode  must  be  used,  for  a  silver 
anode  becomes  coated  with  cyanide  of  silver,  and  impairs  tW 
conducting  power.  But  the  latter  may  be  employed  in  tl 
above  liquid,  because  the  cyanide  of  potassium  dissolves  tl 
cyanide  of  silver  and  keeps  the  surface  of  the  silver  anode 
bright.  The  exhausted  solutions  are  evaporated  to  dryness, 
and  to  the  fusing  residue  a  little  saltpeter  is  gradually  added 
to  destroy  cyanide  of  potassium. 

The  gilding  liquid  is  thus  prepared.  10  pts.  gold  are 
solved  in  nitromuriatic  acid,  diluted  and  filtered  to  remove  thi^ 
chloride  of  silver,  3  pta.  common  salt  added,  and  the  whole 
evaporated  to  dryness.  The  residue  is  dissolved  in  water, 
precipitated  by  an  excess  of  ammonia,  the  yellowish-browa 
precipitate  filtered,  washed,  and  dissolved  in  a  sufficient  quan- 
tity of  cyanide  of  potassium.  An  excess  of  this  cyanide  is 
then  added,  and  the  liquid  is  diluted  with  64  pts.  water.  To 
destroy  the  cyanate  of  potassa,  it  is  boiled  until  ammonia 
ceases  to  come  off,  and  then  G4  pts.  more  water  are  added. 
If  the  solution  be  warmed,  the  gilding  is  a  beautiful  matt. 
Exhausted  gold  solutions  are  evaporated  to  dryness  and  mayi 
be  fused  alone,  or  fused  together  with  silver  residues,  and  thi. 
silver  extracted  from  the  gold  by  nitric  acid. 

Galvanic  OHdinff. — Extracted  from  an  essay  by  the  Duke 

of  Leuchtenberg,  in  the  Bulletin  do  I'Acad.,  St.  Petersburg, 

t,ji7      n„  .|-„^^  .,.►„.,.:„„  ._  .\.^^  special  care  required   to 

: Ills,  and  notices  p&rticularM 
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the  following  points.  We  must  know  the  proportion,  1,  of 
gold  to  the  potassa-salts  contained  in  the  gold  solution  ;  2,  of 
the  gilding  surface  to  the  strength  of  galvanic  current,  and 
the  strength  of  the  gold  solution ;  8,  of  the  surface  of  the 
anode  to  the  gilding  surface,  and  to  the  content  of  gold  in  1 
dedlitre-solution ;  4,  of  the  surface  of  the  anode  and  of  the 
gilding  surface  to  the  strength  of  the  current. 

The  gold  solution  is  thus  made.  1  pt.  gold  is  dissolved  in 
aqua  regia  and  evaporated  (at  a  gentle  heat)  to  dryness,  the 
residue  treated  with  an  aqueous  solution  of  1  pt.  caustic  po- 
tassa,  this  mixture  then  with  an  aqueous  solution  of  2^  pts. 
cyanide  of  potassium,  and  1  pt.  caustic  potassa,  and  the  whole 
warmed  and  filtered. 

He  found  that,  for  successful  gilding,  the  above  proportion 
between  the  gold  and  potassa  in  the  solution  should  remain 
constant;  and  if  (as  when  a  platinum  anode  is  used)  the 
quantity  of  gold  diminishes  by  precipitation,  the  force  of  the 
galvanic  current  must  be  increased  by  adding  more  cells,  and 
increasing  the  surface  of  the  anode,  since  this  force  is  di- 
minished in  a  dilute  solution.  The  finest  gilding  is  obtained 
when  1  decilitre  of  solution  contains  from  1  to  ^  gramme  of 
gold.  A  reddish  gilding  is  obtained  by  diminishing  the  gal- 
Tanic  force,  such  as  lessening  the  number  of  cells,  or  the 
surface  of  the  anode,  or  increasing  the  gilding  surface. 

Leuchtenberg  rejects  gold  and  silver  anodes,  because  there 
is  not  as  much  of  them  dissolved  as  is  precipitated  on  the 
cathode,  and  because  they  become  coated  with  cyanides.  He 
therefore  employs  a  platinum  anode,  and  determines  the  con- 
tent of  gold  in  solution,  before  and  after  gilding,  by  chemical 
analysis,  in  order  to  ascertain  how  much  gold  has  been  pre- 
cipitated on  the  cathode.  This  is  done  by  evaporating  a 
decilitre  to  dryness,  moistening  with  sulphuric  acid,  heating 
to  redness,  and  extracting  by  water,  when  metallic  gold 
remains. 

In  the  galvanoplastic  establishment  of  St.  Petersburg,  about 
18  tons  (3^3  ctr.)  of  copper  are  annually  precipitated,  300 
pad  of  silver,  and  about  601b  gold,  fhrown  down  in  a  month. 
o2 
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The  gilding  is  begun  in  a  solution  containing  0.1  gm.  gold  in 
1  decilitre  of  liquid,  and  finished  in  a  solution  not  jet  ex- 
hausted, whereby  the  beauty  of  the  gilding  is  heightened. 
When  the  solutions  have  been  too  dilute,  thej  are  evaporated 
in  an  iron  kettle  to  dryness,  the  residue  fused  in  a  crucible, 
and  the  salts  washed  out  from'  the  metallic  gold.  Coke-iron 
batteries  are  employed,  and  the  electric  current  so  regulated, 
that  an  evolution  of  gas  may  be  perceptible  at  the  anode,  but 
not  on  the  gilding  surface.  In  the  latter  case,  the  current  is 
diminished  by  removing  some  of  the  cells,  by  lessening  the 
surface  of  the  anode,  or  increasing  that  of  the  cathode  (gilding 
surface). 

Eisner  justly  remarks,  on  Leuchtenberg's  method  of  analyz- 
ing the  solutions  to  determine  the  quantity  of  gold  or  silver 
precipitated,  that  the  practical  gilder  could  not  execute  a  fine 
assay  of  this  kind,  and  that  the  simple  method  of  weighing 
the  gold  or  silver  anode  before  and  after  use  will  give  a  suffi- 
ciently close  determination  of  the  amount  of  gold  expended. 

Matt  Gilding  and  Silvering, — According  to  R.  Bottger,  a 
matt  silvering  is  always  obtained  in  a  boiling  solution  of 
washed  chloride  of  silver,  dissolved  in  cyanide  of  potassium, 
by  a  moderate  and  constant  electric  current.  A  matt  gilding 
is  obtained  in  a  boiling  solution  of  ammonia-oxide  of  gold 
dissolved  in  cyanide  of  potassium,  to  which  a  small  quantity 
of  potassa  has  been  added.  The  gilding  is  still  finer  when 
the  articles  have  been  previously  matt-silvered.  (Polytech. 
Notizbl.  by  R.  Bottger,  1846.)  See  also  Eisner's  experiments 
on  matt  gilding  with  yellow  prussiate  of  potash,  in  Verb.  d. 
Gewerbfieisses  f.  Preussen,  1843. 

Gold  and  Silver  recovered  from  exhausted  Cyanide  Solvr 
tions. — To  recover  gold  and  silver  from  solutions  of  cyanide 
of  potassium  or  yellow  prussiate  of  potash,  the  solutions  are 
evaporated  to  dryness,  heated  to  redness,  and  extracted  with 
water,  when  the  metallic  gold  or  silver  will  remain.  Another 
method  is  pursued  with  a  potassa  solution  of  the  prussiate. 
A  silver  solution  is  heated  with  muriatic  acid  under  a  draft 
(to  carry  off  prussic  acid),  and  the  precipitated  chloride  well 
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crashed.     A  gold  solution  is  evaporated  to  dryness,  the  dry 

X'csidue  mixed  with  1^  pts.  saltpeter,  projected  portionwise 

XKito  a  red-hot  craeible,  extracted  by  water  after  cooling,  the 

ivisolnble  residue  dissolved  in  nitromuriatic  acid,  diluted,  and 

le  gold  precipitated  as  sulphuret  by  sulphuretted  hydrogen ; 

»T  after  removing  nitric  acid  from  the  solution  by  evaporation, 

.nd  then  diluting,  it  may  be  obtained  purer  by  precipitation 

ith  copperas. 

See,  also,  Berlin  Gewerbe-Industrie  u.  Handelsblatt,  Bd.  18. 
Platinizing  GloMj  Porcelain,  and  Pottery. — Llidersdorff 
^ves  the  following  method  (Verb.  d.  Gewerbfl.  in  Preussen, 
.847).  4-  solution  of  platinum  in  aqua  regia  is  evaporated 
dryness,  at  a  gentle  heat,  so  that  the  residue  appears 
'eddish-yellow,  and  not  brown,  and  is  immediately  dissolved 
an  equal  weight  of  strong  alcohol.  8  pts.  of  the  solution 
poured  into  5  pts.  oil  of  lavender,  forming  a  clear  brown 
liquid,  containing  platinum  as  protochloride.  This  solution  is 
l>niahed  upon  the  article  to  be  platinized,  and  after  drying 
l>umed  in  under  a  muffle.  Glass  and  pottery  is  heated  to  low 
redness ;  porcelain  to  a  bright  red-heat.  After  cooling,  the 
mrticles  are  rubbed  with  cotton  and  prepared  chalk. 

8.  Various  other  metals  and  their  compounds,  beside  the 
predous  metals,  have  been  employed  for  coating  articles  for 
various  purposes,  and  we  offer  a  few  suggestions  on  these 
f(Hnts. 

Qcfpper  Precipitated. — In  the  usual  method  of  precipitating 
copper  from  mine-waters  by  bars  of  iron,  more  iron  is  dis- 
solved than  necessary,  as  the  water  generally  contains  an 
oxceai  of  sulphuric  acid,  all  the  copper  is  not  precipitated, 
>ad  a  portion  of  oxide  of  iron  is  lost  from  the  subsequent 
exposure  of  the  solution.  Napier's  improvement  consists  in 
ioddating  the  liquid  with  sulphuric  acid,  which  keeps  the 
MCiee  clean  for  more  energetic  action,  and  in  previously 
pMbg  in  saw-dust  or  other  organic  matter,  which  converts 
^  .%|f«|iilphate  present  into  protosulphate,  so  that  all  the  iron 

\'         .  '9M|lliMd>a^  copperas.    1000  litres  of  such  water  are  treated 
"^"^kgr*  mljAuric  acid,  and  2  kilogr.  saw-dust  (the  last 


1 

idc), 
)  the 

I 


80  niDHOMETALLVBOT.  [ 

being  removed,  when  the  peroxide  is  reduced  to  protoxide] 
nnd  £0  much  iron  introduced  as  ia  chemicallj  equivalent  to  the 
copper  present  in  the  water.     In  a  few  hours  all  the  cop] 
is  throTcn  down,  and  the  liquid,  passed  through  a  cloth 
collect  the  copper,  is  evaporated  to  crystallize.  (Rep.  of 
Inv.  1845.) 

Jrun  Coppered. — Roinsch  has  succeeded  in  giving  to 
u  durable  nnd  polishable  coating  of  copper,  by  immersing  it^ 
after  previous  brightening  by  friction  with  cream  of  tartiir 
and  charcoal- dual,  in  a  bath  of  hydrochloric  acid  diluted  with 
3  pta.  of  water,  and  containing  a  small  portion  of  sulphate 
of  copper.  After  being  immersed  a  few  minutes,  the  iron  is 
removed,  rubbed  clean  with  a  cloth,  and  again  immersed.  The 
supply  of  copper  must  bo  renewed  after  each  immersion,  and 
the  immersion  repeated  until  the  coating  is  of  the  required 
thickness.  (Jahrb.  Fr.  Fharm.  xv.  and  Liebig  and  Kopp'a  Rep.) 

Suiphuret  of  Copper,  a  coat  for  Copper  I'essfh. — R.  Biittger 
describes  a  bluish-gray  coating,  which  gives  a  fine  appearance 
and  protects  from  the  weather.  Dissolve  1  pt.  of  the  crys- 
tallized sulphantimoniate  of  sodium  (sulphuret  of  sodium  and 
persulphuret  of  antimony)  in  12  pta.  water,  heat  to  boiling, 
and  dip  the  well-cleansed  copper  vessel  for  a  few  momenta 
into  the  boiling  solution.  When  the  proper  color  is  obtain) 
the  vessel  ia  removed,  well  washed,  and  dried  by  a  cloth. 

Coppering  Glass,  Porcelain,  or  Clay  Vesgeh. — At  the 
hibition  of  Manufactures,  in  Berlin  and  Paris,  in  1844,  there 
were  vessels  of  glass,  &c,  coated  with  copper  gali 
Dr.  Mohr  published  (Dingler's  Jouni.  Bd.  103,  p.  364)  a  prtf- 
reaa  by  which  the  coppering  might  be  executed.     He 
tlie  vessel  with  copal  varnish,  rendered  the  surface  conduct 
with  gold-leaf,  brass,  or  bronze-powder,  and  precipitated  fi 
a  solution  of  blue  vitriol.     The  work  was  well  executed, 
cept  that,  on  heating  a  porcelain  vessel  thus  coated,  the 
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K  thick  paste  of  fluor-epar  and  oil  of  vitriol,  exposing  i 
24  hoars  to  a  temperature  of  59*^  to  68°,  and  then  waahing  it 
off  with  water.  If  the  surface  was  not  rough  enough,  the 
operation  waa  repeated.  The  rough  surface  was  rendered 
conductive  by  brushing  on  it  well-ignited  graphite  powder, 
tad  then  coppered  by  &  Danieil's  battery.  Liquids  were 
botied  in  this  vessel  without  looBening  the  copper  coating.  By 
coating  a  capsule  with  a  varuiah,  bronzing  it,  precipitating 
copper  on  it,  and  then  loosening  the  copper  coating  by  heat, 
this  copper  vessel  may  be  silvered  or  gilded,  and  found  iisefid 
b  the  laboratory. 

Qaivanie  Coppering. — For  coppering  smaller  articles  of 
iron,  Ktac,  kc,  a  solution  of  cyanide  of  copper,  dissolved  in 
cyanide  of  potassium,  is  employed.  The  experiments  of 
Rammelsberg  (Pogg>  Anual.  vols,  xxxviii.  and  xlii.)  prove  that 
t»o  chemically  distinct  compounds  exist,  one  consisting  of 
1  equiv.  each  of  cyanide  of  potassium  and  cyanide  of  copper, 
[he  other  of  3  equiv.  cyanide  of  potassium,  and  1  equiv.  cy- 
uide  of  copper.  The  foimer  is  difficultly  soluble,  crystAl- 
Uiee  in  needles,  and,  when  treated  with  cold  water,  is  resolved 
into  whit«  iiLaoluble  cyanide  of  copper :  the  latter  is  quite 
wluble  and  crystallizes  in  rhombs.  Both  salts  are  formed  in 
the  nso&l  way  of  preparing  the  coppering  liquid,  which  is 
made  by  adding  cyanide  of  potassium  to  a  solution  of  blue 
vitriol  or  verdigris,  until  the  precipitate  redissolves.  For 
npon  evapomting  the  Eolation,  the  needles  crystalUze  out 
fint,  and  tb^i  the  more  soluble  rhombs. 

According  to  Bottger's  esperimonta,  the  soluble  solt  pro- 
duces the  finest  coppering,  and  for  ordinary  purposes  it  is  only 
Deceeasry  to  digest  copper-aeh  (a  mixture  of  copper,  oxide, 
tod  saboxide)  with  a  concentrated  solution  of  cyanide  of  po- 
tweiinn  (1  pu  cyanide  to  6  pte.  water)  for  }  an  hour,  at  the 
tOQpenture  of  ldO°,  to  filter  and  dilute  with  an  equal  volume 
of  water.  To  obtain  the  soluble  salt,  pnre  metallic  copper  i 
(precipitated  by  sine)  is  dissolved  in  a  solution  of  cyanide  of 
fotaBaimn.  The  oxides  of  copper  give  rise  to  the  insoluble  ' 
ttlL     (Polytech.  NotiibL  by  K.  EiJltger,  1^4*!.) 
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For  coppering  larger  venaela,  the  cyanide  solutions  are  tt 
expeDBive,  ami  blue  vitriol  eolution,  acidulated  with  sulphi 
Acid,  will  bo  all-sufficient. — Ehner. 

Antique.  Brortze,  or  Patina. — The  following  compoBition 
said  to  produce  the  effect  rapidly.  1  pt.  salammoniac,  8  pts. 
powdered  argal,  and  3  pts.  common  salt,  are  dissolved  in  12 
ptB.  hot  water,  and  8  pts,  of  a  solution  of  nitrate  of  copper 
added.  (The  strength  of  this  solution  is  not  given. — EUner.) 
Newly  made  articles  of  bronze  are  coated  several  times  with 
the  above  solution.  A  larger  proportion  of  common  salt  gi' 
a  jellowiHb,  and  less  gives  n  more  bluish  tint.  (Polyti 
Kotiabl.  1846.) 

C,  Hoffmann  produces  a  beautiful  chrome-green  brown,  by 
first  touching  (not  brushing)  the  surface  of  the  bronne  with  a 
very  dilute  solution  of  nitrate  of  copper,  containing  a  little 
common  salt,  brushing  it  off,  then  touching  it  with  a  solution 
of  1  pt.  binoxalate  of  potassa,  4J  pts.  salammoniac,  and  94} 
pts.  vinegar,  and  again  brushing  it  ojf.  This  operation  ia 
repeated  several  times.  In  the  course  of  a.  week,  the  arti 
has  a  greenish -brown  hue,  with  a  bluish-greon  tone  in 
depressions,  and  withstands  the  weather. 

Eisner  proposed  a  method,  some  years  since,  which  produced 
an  antique,  almost  identical  with  that  produced  naturally,  on 
bronzes.  The  bronze  article,  with  a  clean  surface,  was  dipped 
into  dilute  vinegar,  and  exposed  for  several  weeks  to  a  moist 
atmosphere  of  carbonic  acid.  The  operation  ia  economical, 
and  easily  executed.  (Berlin.  Gewerbe-Industric  n.  Handelsbl. 
xii.  78.) 

Bronzing  and  Brntting. — ^Bmnnel,  Bisson,  and  Gaugain, 
have  given  (Newton's  Joum.  1848)  a  new  process  for  brassing 
articles  of  iron,  steel,  lead,  sine,  and  their  alloys  with  each 
other  and  wilh  bismuth  and  antimony,  by  means  of  the  follow- 
ing bath :  500  pts.  carbonate  of  potassa,  20  pts,  chloride  of 
copper.  40  pts.  sulphate  of  linc,  250  pts.  nitrate  of  ammonia. 
For  br«aaiag,  the  lino-salt  ia  to  b«  r«pUced  by  one  of  tin. 
;  brightened  by  scooring, 
t  k  Bluisea  bwttery ; — a 


in  w^ 


^ 


I  la 

4 


GALVANIC   ZIKCKDfG.  83 

plate  being  the  positive  or  decomposing  pole.  For  Urge 
articles,  the  number,  and  not  the  size  of  the  pairs  mast  be 
increased.  A  coating  of  varnish  ia  necessary  to  protect  the 
plated  surfacea  from  oxidation  by  exposure. 

SaUedes's  method  (Ch.  Gaz.  vi.  227)  is  similar  to  the  forego- 
ing, but  is  more  expensive,  as  it  requires,  in  addition,  the  use 
of  cyanide  of  potasBium. 

Lead :  its  Reduction  in  the  wet  way. — Sulphate  of  lead 

ia  a  large  secondary  product  in  dyeing  and  other  technical 

^L  processes,  and  may  be  reduced,  according  to  Trommsdorfi',  in 

^H  the   following   manner.    (Kunst  u.  Gewerbebl,  d.  k.  Baiern, 

^H  Hay,  1846,  p.  330.)     10  pts.  sulphate  of  lead  and  1  pt.  com- 

^^^^n  salt  are  mixed  with  water  to  a  paste,  and  bars  of  zinc 

^^Kumersed  into  the  liquid.      Grayish-hlack  metallic  lead   ia 

^^Fieparated  in  a  short  time,  and  the  solution  contains  sulph^ite 

and  chloride  of  zinc.     The  lead  is  very  pure.     Bol ley  observes 

that  the  lead  is  kft  in  a  spongy  state,  and  may  be  compressed 

»mto  any  required  form. 
Tinning  and  Leading  Ve^nek  of  Copper  or  Iron, — Accord- 
bf  to  Golfier  Bessiere,  vessels  of  copper  and  iron  may  be 
«»sily  and  strongly  coated  with  lead  or  tin,  by  employing 
soldering  salt  (chloride  of  tin  and  ammonium)  instead  of 
Mlammoniac,  during  the  operation.  It  thoroughly  cleanses 
the  surface  from  ruat. 

Iron  Leaded. — Parkes  (Chem.  Gaz.  1848)  has  given  a  new 
method  for  coating  iron  and  steel  with  lead.  The  metal  is  to 
be  Bconred  and  dipped  into  a  hath  of  9  pts.  of  lead  with  3  pts. 
antimony,  or  into  one  of  9  pts.  lead,  1  pt.  tin,  and  1  pt.  an- 
timony, the  surface  of  either  of  which  must  be  covered  with 
fused  chloride  of  barium  and  chloride  of  sodium,  or  a  mixture 
of  both. 

Oalvanic  Zincking — Kiepe  made  some  experiments  on  this 
Jubject,  under  Dr.  Eisner's  direction,  which  resulted  as  follows. 
Wronght  and  cast-iron  was  readily  coated  with  zinc,  with  the 
lid  of  a  galvanic  battery,  by  employing  a  solution  of  freshly- 
precipitated  Einc  in  saturated  sulphurous  acid  water,  or  a 
■olntioQ  of  the  double  salt  of  chloride  of  zinc  and  ammonium. 


S4  HTDBOMBTALLURaT.  [IDL 

It  IB  only  necessary  to  nse  the  zincking  solution  dilute,  and 
the  electric  current  proportionally  feebler.  The  zinc  coating 
had  the  thickness  of  writing  paper.  The  results  with  hyposul- 
phite of  zinc  were  unsatisfactory. 

4.  The  arts  of  design  may  be  applied  to  metallic  surfaces  by 
etching,  and  in  other  ways,  a  few  hints  on  which,  of  a  chemical 
character,  we  here  present. 

Nielbhwork. — A  metallic  plate  of  iron,  copper,  &c.  is 
covered  with  an  etching  ground,  the  design  graved  through 
it  with  a  point,  and  these  portions  etched  out  by  acid.  The 
etching  ground  being  removed,  the  plate  is  put  into  a  galvano- 
plastic  apparatus,  and  coated  thickly  with  metal.  The  whole 
surface  is  ground  down,  until  the  precipitated  metal  is  only 
left  in  the  etched  lines.  Copper  or  silver  is  thus  precipitated 
on  steel  or  copper ;  and  several  metals  may  be  precipitated  on 
the  same  plate.  (Yogel  in  Polytech.  NotizbL  1847.) 

Etching  on  Copper  and  Steel, — To  avoid  the  disagreeable 
nitrous  fumes  arising  from  the  employment  of  nitric  acid  for 
etching,  as  is  ordinarily  done,  Schwartz  and  Bohme  propose 
for  steel,  10  pts.  fuming  muriatic  acid,  diluted  with  70  pts. 
water,  mixed  with  a  boiling  solution  of  2  pts.  chlorate  of  po* 
tassa  in  20  pts.  water.  The  liquid  is  diluted,  before  using, 
with  100  to  200  pts.  water.  For  copper,  %  pts.  iodine  and  5 
pts.  iodide  of  potassium  are  dissolved  in  4  pts.  water  for  a 
strong  action,  or  in  8  pts.  water  for  feebler  action.  (An.  d. 
€h.  u.  Pharm.  Ixvi.  63.) 

Engraving  upon  Silvered  or  Gilded  Copper. — ^Becquerel 
(Comptes  Rendus,  xxvi.  158)  gives  an  abstract  of  Victor's 
method  of  copying  drawings  upon  metal,  glass,  or  paper ;  and 
also  of  Ppiterin's  ingenious  improvement,  by  which  these 
drawings  may  be  transferred  in  a  few  hours  to  metal  plates, 
so  that  they  will  furnish  impressions.  The  process  in  detail 
may  be  found  in  the  Philosophical  Magazine  for  1848. 

The  drawing  or  writing,  previously  subjected  to  the  action 
of  iodine  vapors,  is  gently  and  carefully  pressed  upon  a  highly 
polished  daguerreotype  plate.  The  black  lines,  being  the  only 
portions  which  are  iodised,  imprint  the  silver  with  a  corre* 
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spoBding  picture,  by  oonyerting  the  parts  impressed  into  iodide. 
^Ibd  plate,  thus  prepared,  is  galvanized  in  a  saturated  solution 
<3f  snlphate  of  copper,  connected  by  a  strip  of  platinum  with 
^he  positive  pole  of  a  battery  of  several  pairs.  In  this  way, 
"^he  white  portions  of  the  picture  are  metallized,  while  the 
iodized  or  black  limnings  remain  untouched.  The  immersion 
^^f  the  plate  in  the  copper  solution  should  only  continue  some 
:x2iinutes ;  otherwise  the  whole  of  it  may  become  coated. 

After  careful  washing,  solution  of  hyposulphite  of  soda  is 
applied  to  dissolve  out  the  iodide  of  silver  covering  the  black 
^][>arts,  and  the  plate  is  then  heated  until  its  surface  assumes  a 
^rk-brown  shade*     This  oxidation  of  the  copper  protects  the 
^hite  portions  of  the  picture,  which  it  covers,  from  the  action 
«f  the  mercury  next  used  to  amalgamate  the  exposed  silver. 
TThe  amalgamated  plate  is  overlaid  with  several  layers  of  gold- 
foil,  and  then  heated  to  volatilize  the  mercury.     The  lines  ori- 
ginally engraved  by  the  iodine  are  thus  gilded,  and,  after  the 
loose  particles  of  foil  are  brushed  off,  the  oxide  of  copper  is 
removed  by  a  solution  of  nitrate  of  silver,  and  both  the  cop- 
per and  silver,  beneath,  dissolved  out  by  nitric  acid.     As  the 
gilded  portions  are* protected,  the  etching  maybe  managed  to 
sny  depth.     The  plate  thus  engraved  furnishes  impressions  in 
the  same  manner  as  wood-cuts. 

The  plate  must  be  gilt  instead  of  silvered,  if  it  is  to  be  en- 
graved after  the  manner  of  copper-plates.  The  process  is  the 
same  as  above,  excepting  the  omission  of  overlaying  with 
gold-leaf,  until  the  application  of  the  nitric  acid,  which  serves, 
instead  of  heat,  to  remove  the  amalgam,  and  simultaneously, 
also,  the  oxide  of  copper.  In  this  kind  of  plate,  however, 
the  depressed  portions  furnish  the  black  part  of  the  proof. 

5.  Photography y  the  art  of  obtaining  representations  of 
objects  upon  surfaces  rendered  sensitive  to  the  action  of  light, 
is  already  a  beautiful  art,  although  but  in  its  infancy.  Very 
correct  representations  of  animate  and  inanimate  objects,  if 
at  rest,  are  taken  upon  a  polished  surface  of  silver,  upon  paper, 
and  lately  upon  glass.     Some  of  the  salts  of  silver,  as  iodide 

and  bromide,  are  usually  employed  to  render  the  surface  sensi- 
H 
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tire.  Few  improyements  have  been  recently  made  in  thia  art, 
but  we  hope  to  see  most  colors  copied  by  photography,  and  to 
witness  its  more  direct  application  to  engraving  by  combination 
with  the  galvanotype. 

According  to  Schonbein  (Pogg.  An.  Ixxiii.),  starch-paste, 
mixed  with  freshly-made  iodide  of  lead,  so  as  to  give  it  an 
intense  yellow  color,  is  the  most  susceptible  of  all  substances 
to  the  influence  of  light. 

Hyposulphite  of  Soda. — Faget's  process  for  making  the 
hyposulphite  of  soda  (Joum.  de  Pharm.  1849)  yields  a  more 
uniform  and  purer  article  than  that  obtained  by  the  usnal 
methods.  It  consists  in  boiling  the  neutral  sulphite  with  sul- 
phur, by  which  means  nearly  all  the  soda  is  converted  into 
hyposulphite.  The  author  prepares  the  neutral  sulphite  by 
mixing  a  solution  of  carbonate  of  soda  with  an  equal  volume 
of  the  same  solution  previously  saturated  with  sulphurous  acid 
gas.  The  resulting  compound  is  an  alkaline  bisulphite,  with 
an  excess  of  sulphurous  acid  held  in  solution  by  the  water  of 
the  liquid.  After  the  entire  expulsion  of  this  excess  of  sul- 
phurous acid  by  boiling,  sulphur  is  added  and  the  heat  con- 
tinued. 

Plessy  purifies  this  salt  by  melting  it  in  its  water  of 
crystallization,  evaporating  slightly,  and  setting  aside  to  cooL 
The  hyposulphite  crystallizes,  and  the  impurities  remain  in 
the  mother  water. 

For  the  preparation  of  hyposulplute  of  soda,  see  Lend. 
Joum.  1849,  p.  129. 

Iodine, — ^Niepce  de  St.  Victor  has  discovered  two  properties 
of  the  vapor  of  iodine,  which  promise  an  extension  of  pho- 
tography. The  first  property  is,  that  it  will  deposit  upon  the 
lines  of  an  engraving,  whether  executed  with  printer's  ink, 
Indian  ink,  ink  without  gum,  or  red-lead.  Before  iodising,  it 
id  better  to  pass  the  paper  thnyogh  ammonia,  then  through 
water  acidulated  with  sulphuric,  cUoTohydrie,  or  nitric  acid, 
and  dry  it;  The  second  fMNqpartyia,  iladqMsitiiig  itaelf  iqpon 
the  projeeln^t  V^*^  ^  mtlbmmi  phlaa.  (Sea  Chcvrcal'ik 
RtpwttnA  Kf«785.) 
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Dag%K£rrectype. — According  to  Belfield  Lef^vre,  and  Fou- 
cult,  an  ordinary  iodized  silver  plate,  exposed  to  bromine  yapor, 
until  it  assomes  a  dark  pnrple  tint,  is  less  susceptible,  but 
produces  the  lightest  and  darkest  parts  of  the  picture  in  com- 
plete detail.  (Phil.  Mag.  xxz.  213.) 

For  yarious  improvements  in  the  Talbotype  process,  see  * 
Sep.  Pat,  Iny.  for  Aug.  1850. 

Phatographie  Paper. — ^Blanquart-Eyrard's  method  of  pre- 
paring this  paper  is  as  follows  (An.  de  Chim.  et  de  Phys.  xx.) 
7o  produce  the  negative  picture,  the  best  smooth  letter-paper 
is  laid  for  1  minute  upon  the  surface  of  a  solution  of  1  pt. 
nitrate  of  silver  in  SO  pts.  water,  taking  care  that  no  air-bubbles 
intervene.  It  is  now  removed,  suffered  to  drain  off,  laid  on  a 
glass  plate  and  suffered  to  dry.  It  is  then  passed  into  a 
solution  of  25  pts.  iodide  of  potassium,  and  1  pt.  bromide  of 
potassium,  in  560  pts.  water,  so  that  the  surface  covered  with 
silver-salt  is  uppermost,  and  after  remaining  in  it  for  1^2 
minutes,  it  is  taken  out,  washed  in  a  large  quantity  of  water, 
drained,  laid  on  glass  and  dried.  Before  putting  it  into  the 
camera,  it  is  moistened  on  the  first  side  with  a  solution  of  6 
pts.  nitrate  of  silver,  in  11  pts.  crystallizable  acetic  acid,  and 
64  pts.  water,  and,  after  the  action  of  light,  with  a  saturated 
'Solution  of  gallic  acid.     The  negative  picture  then  appears. 

The  paper  for  the  positive  picture  is  laid  for  2-8  minutes 
upon  the  surface  of  a  solution  of  3  pts.  common  salt  in  10  pts. 
distilled  water,  carefully  dried  between  blotting-paper,  then 
passed  for  a  few  minutes  through  a  solution  of  1  pt.  nitrate 
of  silver  in  6  pts.  water,  dried,  and  protected  from  light.  The 
negative  picture  and  the  positive  paper  are  laid  together  be- 
tween two  glass  plates,  exposed  for  some  20  minutes  to  sun- 
light, laid  in  water  for  some  15  minutes  in  a  dark  room,  and 
then  passed  through  a  solution  of  1  pt.  hyposulphite  of  soda 
in  8  pts.  water  (containing  also  a  little  nitrate  of  silver).  By 
the  latter  action,  the  white  ground  becomes  clearer,  and  the 
red  tints  pass  into  a  brown  and  lastly  into  black. 

Horlsley  prepares  it  thus.  Fine  paper  is  passed  through  a 
foktion  of  4  grm.  common  salt  or  salammoniac  in  25  centi- 
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litres  water,  and  dried  between  blotting-paper.  Before  use,  it 
is  brushed  over  with  a  solution  of  2  grm.  nitrate  of  silver,  0.3 
grm.  suberic  acid,  and  5  grm.  caustic  ammonia,  dried,  and  put 
into  the  camera.  After  the  lapse  of  5-10  minutes,  the  paper 
is  removed,  washed  in  water  containing  a  few  drops  of  am- 
*monia,  then  'passed  through  a  solution  of  1  pt.  hyposulphite 
of  soda  in  3  pts.  water,  dried  partly  between  blotting-paper 
and  lastly  before  a  fire. 

Archer  (Chemist,  1850,  p.  360,  450)  has  recommended  the 
use  of  pyrogallic  acid  for  developing  the  latent  picture  upon 
iodized  paper.  As  disappointment  is  apt  to  ensue  from  the 
rapid  decomposition  of  the  acid,  it  is  better  to  prepare  the 
wash  extemporaneously,  as  follows.  To  a  solution  of  20  gr. 
nitrate  of  silver  in  1  oz.  of  strong  acetic  acid,  add  3-4  gr. 
pure  pyrogallic  acid,  immediately  before  using  it.  All  risk 
of  decomposition  is  thus  avoided.  The  prepared  paper  is 
placed  at  once  into  the  camera,  where  the  light  produces  the 
picture  without  the  necessity  of  a  second  washing.  As  the 
paper  is  very  sensitive,  the  manipulations  must  be  exact  and 
dexterous  in  order  to  insure  success.  Ample  directions  are 
given  in  the  original  essays. 

Blanquart-Evrard  (Lend.  Athenaeum,  1850,  743)  has  pro- 
posed the  employment  of  fluoride  of  potassium  for  imparting . 
extreme  sensibility  to  the  iodized  paper. 

According  to  the  same  authority,  when  the  paper  is  prepared 
by  washing  it  with  a  liquor  formed  by  mixing  the  white  of  two 
eggs  with  a  pint  and  a  half  of  whey,  it  is  free  from  all  in- 
equalities, and  may  be  kept  an  indefinite  time  without  being 
injured.  A  little  Narbonne  honey  added  to  the  albumen,  says 
Niepce  de  St.  Victor,  will  increase  the  sensitiveness  of  the 
plate  or  paper. 

Crayon  Daguerreotype. — Mayall  (Lend.  Athenaeum,  1850) 
gives  the  following  directions  for  making  the  so-called  crayon 
photographs : 

^'  Take  a  daguerreotype  image  on  a  prepared  plate,  as  usual^ 
and  be  careful  to  mark  the  end  of  the  plate  on  which  the  head 
is  produced.     Bemove  the  plate  from  the  holder  before  mercu- 
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rializing,  and  place  it  upon  a  aheet  of  gloss  prepnred  as  follows. 
Cut  a  piece  of  thin  p!ate-g!ftS8  to  the  size  of  the  daguerreotype, 
Bcd  affijt  to  one  side,  with  gum,  a  thin  oval  piece  of  blackened 
zinc,  so  that  the  centre  of  the  oval  shall  correspond  with  the 
centre  of  the  image  upon  the  plate.  Having  carefully  placed 
the  glass,  thus  prepared,  with  the  centre  of  the  zinc  disc  upon 
the  centre  of  the  image,  expose  the  whole  to  daylight  for  20 
seconds.  The  action  of  the  light  will  obliterate  all  traces  of  the 
image  from  every  part  of  the  plate,  except  that  which  is  co- 
rered  with  the  blackened  zinc.  The  thickness  of  the  glass  will 
also  cause  the  action  to  be  refracted  under  the  edges  of  the  1 
line  disc,  and  will  eoften  into  the  dark  parts.  Mercurialise  ' 
the  plate  as  nsnal ;  the  image  will  be  found  with  a  halo  oF 
light  around  it,  gradually  softening  into  the  black  ground, 
that  will  at  once  add  a  new  charm  to  these  interesting  produc- 
tions. By  grinding  the  glass  on  which  the  disc  is  fixed,  and 
by  altering  the  size  and  shape  of  the  disc,  a  variety  of  effects 
may  be  produced,  which  every  ingenious  operator  can  suggest 
for  hiraaelf." 

Photograph^/  on  Slots. — See  Niepce's  communication  in 
Comptes  RenduB,  and  an  extract  from  the  same  in  Lond. 
Joum.  Oct.  1850. 

Photogenic  Glasses. — Ceselli  (Athenteum,  1850)  gives  the 
following  direction  for  albumizing  glass  plates,  so  as  to  pro- 
duce a  perfectly  un^orm  and  smooth  surface. 

The  requisite  apparatus  consists  of  a  small  rectangular  box 
supported  by  three  regulating  screws.  To  its  base  is  joined  a 
movable  plate  of  metal,  which,  being  heated  by  a  spirit  lamp, 
communicates  to  all  parts  of  the  box  an  equal  degree  of  beat. 
The  plate  is  removed  when  the  water-bath  is  to  be  used  instead 
of  the  lamp.  The  apparatus  is  protected  by  a  glass  covering, 
to  guard  against  heterogeneous  bodies  falling  on  the  albumen. 
This  cover  is  also  movable ;  and  the  box  being  traversed  by 
an  internal  channel,  in  this,  when  convenient,  a  thermometer 
may  be  introduced.  A  sliding  frame  receives  the  glass  that 
IB  to  be  coated ;  this  again  being  placed  between  two  other 
lilates  of  glass.     The  glasses  are  secured  and  their  edges 
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bronght  to  correspond  by  means  of  a  tightening  screw,  so  that 
the  albumen,  when  either  spreading  or  shrinking,  may  always 
cover  the  whole  surface  of  the  intermediate  plate  of  glass. 
The  frame  is  furnished  on  two  parallel  sides  with  a  small 
groove  to  receive  the  albumen — ^which  a  small  round-edged 
knife,  elevated  to  the  proper  point  by  means  of  two  spiral 
pivots  cased  in  the  sides  of  the  box,  and  kept  down  in  a  pa- 
rallel direction  to  the  glass  by  means  of  a  screw,  serves  to 
remove,  thus  producing  the  exact  thickness  of  layer  which  is 
required.  The  frame  is  furnished  along  one  of  its  sides  with 
an  indented  ridge,  to  which  a  wheel  provided  with  an  external 
handle  corresponds,  so  that  the  frame  can  be  made  to  move 
with  such  velocity,  as  the  operation  may  require. 


IV.  CHEMICS. 


1.  Salinbs, 

Embracing  the  Vftrions  alkaline  salts,  manufactured  from 
common  salt  and  potash,  together  with  water,  and  the  more 
important  acids. 

1.  Water  and  Solution. — ^The  character  of  a  water,  as  to  its 
fitness  or  unfitness  for  manufacturing  purposes,  is  deserving  of 
some  attention.  Thus,  water  derived  from  coal-mines  is  often 
80  highly  charged  mth  free  sulphuric  acid,  derived  from  the 
oxidation  of  pyrites  in  the  coal,  as  to  corrode  a  steam-boiler 
dangerously  and  rapidly ;  and,  again,  some  waters  deposit  a 
sediment  when  boiled,  which  incrusts  the  interior  of  a  boiler, 
and  thus  acts  injuriously.  The  deposit  generally  consists  of 
sulphate  of  lime,  and  many  methods  have  been  contrived  to 
prevent  its  formation.  One  method  is,  to  add  salammoniac  to 
the  water  which  supplies  the  boiler,  whereby  the  pan-stone  is 
not  formed. 

Incrustations  in  boilers  maybe  prevented  in  many  cases  by 
precipitating  lime  from  solution  in  the  water,  kept  in  a  tank, 
previously  to  its  being  run  into  boilers,  and  either  allowing  the 
precipitate  to  settle  or  running  it  through  a  filter  of  earth  and 
sand. 

Testing  Water, — ^Dupasquier  proposes  to  test  water  for  an 
imosual  amount  of  organic  matter,  by  a  few  drops  of  chloride 
of  gold  solution.  The  usual  quantity  does  not  alter  the  yellow 
tint  imparted  by  the  gold  even  by  boiling,  but  when  more  than 
Qsnal,  it  passes  through  a  brownish  color  to  bluish  and  violet 
(Comptes  Rendus,  Avril,  1847).  To  test  for  bicarbonate  of 
lime,  he  adds  a  few  drops  of  a  tincture  of  campeachy-wood, 
which  chAoges  to  violet  from  the  presence  of  this  salt,  or  of 
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alkaline  carbonates.  To  decide  between  these,  a  little  bine- 
vitriol  solution,  added  to  the  water,  gives  a  bluish  precipitate 
when  bicarbonate  of  lime  is  present;  in  the  same  case, 
chloride  of  calcium  gives  no  precipitate,  but  gives  a  milkiness 
or  precipitate  if  alkaline  carbonates  are  in  solution. 

Solution. — Salts  being  obtained  and  purified  from  solution, 
we  may  here  allude  to  a  general  principle  in  the  purification 
of  these  and  other  substances,  organic  or  inorganic,  and  then 
to  the  decomposition  of  salts,  &c.,  by  filtration,  especially 
filtration  through  oharcoal.  After  a  salt  or  other  substance 
has  been  obtained  from  solution  by  crystallization,  it  retains 
a  portion  of  other  salts,  either  crystallized  with  it,  or  in  the 
mother  liquor,  enclosed  in  cavities  in  the  crystals.  Although 
these  impurities  may  in  general  be  removed  by  repeated  crys- 
tallization, yet  the  same  end  may  often  be  attained  more 
readily,  by  washing  the  crystals  with  a  saturated  solution  of 
the  same  substance  in  a  pure  state ;  for  being  saturated,  it 
will  dissolve  no  more  of  that  substance,  but  will  dissolve  por- 
tions of  others.  To  effect  this,  the  crystals  to  be  washed 
should  be  small,  either  made  so  by  disturbing  the  liquor  during 
crystallization  or  by  crushing.  Thus  salt,  nitre,  sugar,  &c. 
are  obtained  pure  by  washing  them  respectively  with  saturated 
solutions  of  pure  salt,  tiitre,  sugar,  &c. 

The  other  point,  of  decomposition  by  charcoal,  we  have 
touched  upon  at  the  commencement  of  hydrometallurgy, 
where  it  was  shown  that  a  metallic  oxide  could  be  brought  to 
a  lower  state  of  oxidation  by  carbon;  but  this  is  probably  at- 
tended with  the  formation  of  carbonic  acid,  whereas  in  the 
instances  to  be  cited,  the  porosity  of  the  coal  separates  a 
substance  from  solution,  and  sunders  a  base  more  or  less  per- 
fectly from  its  acid. 

Morfit  and  Highway,  in  repeating  Lebourdai's  process  for 
the  preparation  of  alkaloids  by  means  of  animal  charcoaL 
found  that  the  bone-black  used  for  decolorizing  the  solutions, 
always  retained  a  portion  of  the  precipitated  alkaloid.  They 
extended  their  investigations  to  the  refuse  black  of  chemical 
factories,  and  obtained  from  that  which  had  been  used  in  the 
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man  II  fa  eta  re  of  snipliate  of  morphtn,  a  considerable  nmonnt 
of  the  alkaloid.  It  therefore  followa,  that  the  use  of  bone- 
black  as  a  decolorizing  agent,  is  attended  with  loss,  unless 
treated  finally  for  the  separation  of  maitera  wLiuh,  by  pre- 
cipitation, have  become  inporporated  witb  it. 

Filtration  through  Bone-black  and  Charcoal, — Tlie  experi- 
ments en  the  extraction  of  substances  from  solution  by  bone- 
black  and  charcoal  are  interesting  ;  those  by  Weppen,-in  An. 
'ler  Chem.  a.  Pharm.  Iv.  241 ;  by  Chevalier,  in  Joum.  f.  Pr. 
Chem.  XXX7.  356 ;  by  Warrington,  in  Phil.  Mag.  xxvii.  26& ; 
1)7  Eisner,  in  Berl.  Gewerbe  u.  Industrie-BIatt,  xx.  2£*5. 

Weppen  found  that  30  gr.  of  bone-black,  boiled  with  mu- 
riatic acid,  thoroQghly  washed,  dried,  and  gently  ignited, 
extracted  tbe  following  substances  from  their  solutions :  sul- 
phites of  copper,  Einc,  chrome  and  peroxide  of  iron,  acetates 
of  lead  and  peroxide  of  iron,  nitrates  of  nickel,  cobalt,  silver, 
and  of  both  oxides  of  mercury,  tin  salt,  and  tartar  emetic. 
One  grain  of  the  salt  was  dissolved  in  J  oz.  water.  A  trace 
of  tlie  metal  remains  in  solution,  which  no  e.tcess  of  the  black 
csn  remove,  while  a  basic  salt  is  precipitated  on  it;  but  those 
oridee  whose  salts  are  soluble  in  ammonia  are  wholly  pre- 
cipitated. Oxide  of  lead,  dissolved  in  potassa,  is  precipitated. 
Arsenious  acid  in  aqueous  solution  is  but  slightly  thrown 
down:  iodine  is  removed  from  its  solution  in  water.  The 
salphosftlta  of  antimony  and  arsenic,  dissolved  in  sulphide  of 
unmonium,  are  separated  as  metallic  sulphides  by  the  black. 
il  appears  to  exert  no  influence  on  alkaline  and  earthy  salts. 

Solutions  of  bitter  extracts,  as  of  wormwood,  gentian, 
ifoassia,  cascarilla,  buck-bean,  and  colocynth,  are  rendered 
bitterless  when  the  charcoal  is  in  the  proportion  of  2  :  3 ;  Co- 
lumbo  extract,  by  an  equal  weight  of  coal ;  aloes,  by  13  times 
i»  weight ;  extract  of  galls  and  solution  of  pure  tannin,  by 
10  times  their  weight.  Infusion  of  Peruvian  bark  is  also 
xreetened.  Jalap  and  guaiacum  are  wholly  precipitated  from 
their  solutions. 

Chevallier  found  that  oxide  of  lead  is  easily  completely  pre- 
npit&ted  from  its  acetate  and  nitrate,  but  not  from  its  muriate. 
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Warrington  found  that  in  decolorizing  beer  by  cburcoal,  the 
hop-bitter  was  also  removed ;  and  that  decoctions  of  Peruvian 
bark  and  solutions  of  salphato  of  quinin,  and  acetates  of 
morphin  and  strychnin,  were  freed  from  their  bitter.  12  gr, 
bone-black  were  required  for  2  gr.  sulphate  of  quinin  dissolved 
in  2  oz.  water.  An  infusion  of  nuz  vomica  was  not  debitterized 
by  animal  charcoal. 

Eisner  found  that  salicin  was  wholly  removed  from  solution 
by  filtration  through  common  bone-black,  as  well  as  that  freed 
from  lime  by  muriatic  acid ;  and  that  the  coal  digested  with 
alcohol  again  yielded  up  its  saticin.  Strychnin,  brucin,  qui- 
nin, and  cinehonin  are  removed  from  their  hot  aqueous  solu- 
tions by  bone-black  or  well-ignited  wood- charcoal.  A  large 
excess  of  bone-black  and  charcoal  sweetened  a  concentrated 
decoction  of  nux  vomica.  Solutions  of  aloes,  lupulin,  quassia 
are  debitterized,  and  a  solution  of  nitropicric  (carbazotic)  acid 
by  bone-black  freed  from  lime. 

Weppen  further  obserred  that  a  charcoal  which  has  been 
used  for  precipitating  one  metal,  may  still  be  used  for  pre- 
cipitating another.  Thus,  200  gr.  coal,  which  had  been  used 
for  precipitating  a  solution  of  corrosive  sublimate,  were  shaken 
with  a  solution  with  5  gr.  blue-ritriol  in  21  oz.  water,  when  in 
a  short  lime  only  a  trace  of  copper  was  left  in  the  liquid,  and 
disappeared  altogether  upon  adding  ammonia.  After  washing 
and  drying  the  coal,  it  waa  shaken  with  a  solution  of  3  gr. 
ooppcms,  from  which  it  soon  removed  all  traces  of  iron. 
(Joum.  f.  Pr.  Chem.  iixix.  318.) 

2.  Stitpkur  flmi  Sulpkmne  Aeii. — This  most  important  of 
■dl  »oids  to  the  (demist,  as  the  source  of  all  others,  is  made 
by  burning  mlphar  to  sulphurous  acid,  and  oxidizing  this  to 
sulpkurio  by  nitric  aeici,  or  the  oxides  of  nitrogen.  Exclasire 
regulations  of  the  Neapolitan  government  have  developed  the 
imimrtutt  fact  that  pyrites  (sulphoret  of  iron)  will  answer  th« 
MiM  end  M  siLlphor  on  ft  BUftiifiHtarii])^  Mftl%  tad  ve  kooii  , 
that  pyritM  M  ft  I^KJ  #'      '     '  "*"  ~ 
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acid,  is  oxidized  iolo  sulphuric  acid,  while  nitric  oxide  is 
evolved  ;  and  he  proposed  to  burn  sulphur  alone  without  nitre, 
and  pass  the  gas  through  tho  first  crude  acid  containing  nitric 
acid.  Turner's  patent  ia  based  on  this  fact  {Rep.  Pat,  Inv. 
1845).  The  lead  chamber  is  made  very  low  (3  ft.  high),  and 
its  horizontal  surface  increased.  The  bottom  is  covered  with 
crude  acid  of  1.5-1.6,  containing  8-4  per  cent,  strong  nitric 
acid.  The  sulphurous  acid  is  drawn  into  the  chamber  bj  1 
pumps,  and  in  order  to  avoid  loss,  this  acid  and  the  nitrJo  ' 
oxide  are  passed  through  three  lead  vessels,  the  two  first  con- 
taining the  mixture  of  nitric  and  sulphuric  acids,  and  the  last 
sulphuric  acid  of  1.7.  This  process  is  said  to  yield  50  per 
cent,  more  oil  of  vitriol  than  the  former  method.  (?) 

Schneider  (Comptes  Rendus,  xiv.  9-31)  has  succeeded  in 
converting  sulphurous  into  sulphuric  acid,  by  means  of  pumice- 
stone  peculiarly  prepared,  without  the  necessity  of  leaden 
chambers  or  iron  retorts.  We  do  not  know  how  the  pumice 
is  prepared.  A  process  was  patented,  many  years  since,  for 
making  oil  of  vitriol  from  sulphurous  acid,  by  means  of  pla- 
tinum-sponge, but  was  not  successfully  carried  out  as  a  manu- 
facturing process. 

Paul  Gilbert  Pretier  has  patented  a  process  (Ch,  Gaz.  vi, 
88)  for  making  fuming  sulphuric  acid  by  distilling  the  hisnl- 
phites,  88  follows :  Alkaline  sulphates  are  placed  in  a  stone 
retort,  and  acidulated  by  the  addition  of  oil  of  vitriol.  Heat 
being  gradually  applied,  the  distillate  collected  in  receivers 
is  clear  and  colorless. 

Pure  Sulphuric  A'^id. — A,  A.  Hayes  (Silliman's  Joum. 
1848)  takes  the  acid  of  1.76  at  that  stage  of  the  process  for 
MBDufactnring  the  commercial  article,  when  it  is  ready  for 
transferring  from  the  leaden  evaporators  to  the  concentrating  * 
vessels  of  platinum.     This  weak  acid,  while  hot,  is  treated  | 
with  nitrate  of  potassa,  which  renders  it  colorless  by  destroy- . 
ing  the  coloring  matter.     It  also  removes  much  of  the  hydro-  i 
chloric  acid,  and  converts  the  arsenious  and  sulphurous  into^  .J 
irsenic  and  sulphuric  acids.     The  remaining  hyponitric  acid 
»■  expelled  by  the  addition  of  ^Jg  of  sulphate  of  ammonia. 
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The  acid  b  then  coQcentr&ted  to  1.T8,  nm  off  into  deep,  l««den 
vessels,  and  gradual!;  cooled  to  32°  F.  After  repose,  the  olear 
portion  is  transvafled  into  shallow  pans  and  cooled  down  to  0°, 
and  left  until  one-half  of  its  volume  has  solidified,  when  the 
congealed  mass  ia  to  be  separated  and  crashed  with  pure  acid. 
These  crjetals  are  freed  from  adhering  porUons  of  anlphates 
and  sraeniates  of  iron  and  lead,  b;  fusion  in  glass  vessels, 
re-crystallization,  and  washing  with  pure  acid.  To  obtain  a 
strong  acid,  the  crystals  must  be  melted  and  concentrated  in 
a  platinum  kettle. 

According  to  Wackenroder  (Archiv.  d.  Pharm.  (2)  Iviii.  28), 
the  cr^Btallized  hydrate  of  sulphuric  aiud  S0,2H0,  naed  by 
Hayes  as  the  source  of  his  pure  acid,  maybe  readUy  obtuned 
by  congealing  sulphuric  acid,  rectified  over  sulphate  of  potassa 
st  28.4°  F.  Very  large  rhombic  crystals  form  and  give,  by 
fusion  at  71°,  a  liquid  acid  of  1.784  at  46°.  The  acid  thus 
prepared  resolidifies  at  39°. 

Bineau  has  constructed  the  following  table  of  compositioa 
of  hydrated  sulphuric  acid,  derived  partly  from  his  direct 
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27.4 

34.3 

28.4 

56 

1.616 

6B.9 

66.2  70.0 

67.1 

3S 

1.296 

87.6 

30.7 

38.9 

81.8 

6G 

1.634 

70,6 

57.6,  71.6 

68.4 

3G 

1.820 

40.4 

33.0 

41.6 

34.0 

57 

1.652  I  72-1 

68,8  73.2 

69.7 

SB 

1.832 

41.7 

34.1 

48.0 

35.1 

68 

1.671 

73.8 

60.1   74.7 

61.0 

87 

1.846 

48.1 

S&.2 

44.8 

a6.2 

59 

1.691 

75.2 

6I.\  76.3 

62.8 

38 

1.357 

44.6 

3d.3 

45.6 

37.2 

60 

1.711 

76.9 

62,8,78.0 

68.6 

80 

1.370 

45.9 

87.6 

46.9 

38.8 

61 

1.732 

78.6 

04.2  ■  79.8 

66,1 

40 

1.888 

478 

3a.6 

48,4 

39.5 

62 

1.768 

80.4 

65,7 '81.7 

66.7 

11 

1.3B7 

48.7 

3».7 

49,9 

40.7 

63 

1.774;  82.4 

67.2  83.9 

68.6 

42 

1.410 

60.0 

40.8 

51.2 

41.8 

64 

1.796 

84.6 

09.0  86.3 

70.4 

48 

1.424 

51.4 

41-B 

62.6 

42.9 

G6 

1,819 

87.4 

71.3,89.6 

78.0 

44 

1.48S 

62.6 

48.1 

54.0 

44.1 

66.6 

1.830 

89,1 

72.7191.8 

74.9 

45 

1.468 

54.8 

44.8 

66,4 

46.2 

66.8 

1.837 

90.4 

73.8!  04.6 

77.1 

46 

1.468 

5S.7 

46.6 

56.9 

46.4 

66 

1,812 

91,3 

74.6 ;  100 

81.6 

47 

1.488 

67.1 

46, C 

58,2 

47.5 

66.2 

1,846 

92,5 

76.6     " 

48 

1.498 

6B.6 

41,8 

69,6 

48.7 

66,4 

1,852 

96,0 

77.5!    '■ 

43 

1.614 

CO.0 

4fr.O    61.1  '  60.0 

66,6 

1.867 

100 

81.6     " 
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det^niinations  of  spec.  grav.  and  composition,  and  partly  from 
calculation.  The  1st  column,  A,  represents  Baum^'s  areometric 
degrees ;  the  2d,  B,  contains  the  specific  gravity ;  the  3d,  C, 
the  percentage  of  oil  of  vitriol,  and  the  4th,  D,  the  percentage 
of  the  anhydrous  acid.  (66^  B.  corresponds  to  spec.  grav. 
1.842).    (An.  de  Ch.  Phys.  (8)  xxiv.  and  xxvi.) 

R.  A.  Tilghman,  of  Philadelphia,  has  patented  several  pro- 
098868  connected  with  salines,  which  possess  the  high  merits 
of  ingenious  invention,  simplicity  of  material  and  action,  and 
the  highest  prospect  of  success.  One  of  these  processes  is 
for  obtaining  sulphuric  acid  by  the  action  of  steam  on  the 
^^phates  of  baryta,  strontia,  or  lime,  at  a  high  temperature. 
We  refer  for  minuti»  to  Bep.  Pat.  Inv.  1847.  See  also  the 
•*^  xnuiufacture. 

^^^itallized  Sulphurous  Acid. — Pierre  (Oomptes  RenAis, 
1848)  obtained  sulphurous  acid  in  crystals,  by  passing  the  gas, 
P^viously  washed,  into  water  already  surcharged  with  it.  The 
^'■^perature  must  not  exceed  32°.  In  a  few  hours  several 
bundred  grains  will  have  deposited.  Its  formula  is  S0,,9H0. 
^^Pping's  acid,  similarly  obtained,  has  the  composition  (Bui. 
^  St,  Petersbourg,  vii.)  SO„HO. 

^-  Q>mman  Salt  and  its  derivative  Arts, — ^Beside  its  use  as 
^^  (for  preserving  animal  matter,  &c.),  common  salt  is  largely 
^^ployed  in  the  preparation  of  carbonate  of  soda  (soda-ash), 
^^ording  to  the  invaluable  process  of  Leblanc,  by  which  mu- 
[^tic  acid  is  obtained  at  the  same  time.  The  soda  manufacture 
^  therefore  most  conveniently  arranged  under  these  two  heads, 
^'^ing  soda  with  its  derived  salts,  and  muriatic  acid  with  its 
'^vative  arts.  Salt  is  obtained  from  solid  rock-salt  forma- 
by  evaporation  of  salt-springs  or  brines,  or  of  the 
of  the  ocean.  There  is  a  locality  of  solid  salt  found 
^fk$  United  States,  in  the  south-western  part  of  Virginia ; 

iplafll  tti  salt  used  is  either  imported  from  Europe  or  obtained 

INiiliilita.    In  making  soda-ash,  the  salt  is  first  converted  into 

|b  ir    '^j^jlite  of  soda  by  sulphuric  acid,  whereby  muriatic  acid  gas 

4^[feNft  ofl^  and  the  salt-cake  (dry  sulphate  of  soda),  mixed 

Aen  and  carbonate  of  lime,  is  heated  and  extracted 
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with  ffster.     The  eolution  containe  aodu,  and  a  salt  of  NiM^| 

A.  Soda-aih. — Practice  haa  advanced  ftir  before  theory  in 
this  maiiitfacture,  for  we  knew  but  little  of  tbo  theory  of  the 
changes  eiTected  during  tho  process  until  within  the  last  few 
years,  although  the  manufacture  haa  become  so  expanded  that 
England  produces  annually  more  than  100,000  tons  of  car- 
bonate of  soda.  The  process  has  been  recently  investigateiJ, 
with  a  practical  object  in  view,  by  J.  Brown  (Phil.  Mag.  3 
ser.  xxxiv.),  and,  for  elucidating  the  theory,  by  Bodo  Unger 
{Ann.  Chem.  Pharm.  Ixi.  Ixiii-  Ixvii.)  The  following  are  two 
analyses  by  Unger,  the  first  of  the  crude  soda,  that  is,  after 
the  mixture  of  salt-cuke,  limestone,  and  carbon  have  been 
duly  heated ;  the  second,  of  the  residue,  after  the  soluble  si 
liaTs  been  extracted. 

1.  Crude  Soda. 

Sulphate  of  soda 1.99 

Chloride  of  sodium 2.54 

Carbonate  of  soda 23.67 

Caustic  soda 11.12 

Carbonate  of  lime 12.90 

Oxysulphide  of  calcium  (SCaS.CaO) 34.76 

Sulphide  of  iron 2.45 

Silicate  of  magnesia 4.74 

Co»1 1.59 

8«od 2.02 

W»Mr 2.10 

99.78 
2.  RetHm. 

CurbonaK-  of  linie 19.56 

Oxrsulphido  of  cakinin 32.80 

SolpUfc  of  lin» -     3.68 

Hjponlpbit*  of  Haw 4.12 

Hydnto  •€  Um ^ - 02 

" "     -■  4.67 

S.25 


80]>A-A8H. 

Hydrate  of  lime 6.67 

Sulphide  of  sodium 1.78 

Peroxide  of  iron 3.70 

Silicate  of  magnesia 6.91 

Coal 2.60 

Sand 3.09 

Water 3.45 
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The  results  of  Brown  and  Unger  agree  closely,  when  we 
consider  how  such  materials  are  likely  to  vary  in  composition 
according  to  circumstances,  but  the  amount  of  the  carbonate 
of  lime  should  be  halved^  as  Brown  proved  it  to  be  caustic 
lime,  and  the  half  added  to  the  caustic  soda,  which  would  bring 
the  total  amount  of  carbonate  of  soda  in  the  first  analysis  to 
nearly  40  per  cent.     Brown  gives  it  at  35^. 

The  following  table,  from  Brown,  shows  the  composition  of 
the  different  products  of  the  soda  manufacture. 


L 

2. 

& 

4. 

6. 

0. 

7. 

Carbonate  of  soda.... 

68.91 

71.61 

79.64 

84.00 

84.81 

86.47 

98.12 

Hydrate  of  soda 

14.48 

11.28 

2.71 

1.06 

trace. 

0.94 

1.08 

Sulphate  of  soda 

7.02 

10.20 

8.64 

8.76 

10.26 

•  «•• 

•  ■•  • 

Sulphite  of  soda 

2.23 

1.11 

1.24 

trace. 

trace. 

•  ••  • 

•  ••  • 

Sulphide  of  sodium- 

1.31 

•  ••  • 

trace. 

•  ••  • 

• 
•  ••  • 

•  •  •  • 

«••  • 

Chloride  of  sodium... 

8.97 

8.05 

4.18 

8.22 

8.48 

0.42 

0.74 

SAdi|«&1n|niiia  ,  .^ 

1.02 
1.08 

0.92 
1.04 

1.17 
1.28 

1.01 
0.98 

0.68 
0.41 

•  ••  • 

•  ••• 

•  ••• 

Silicate  of  soda 

Insoluble  and  sand... 

0.81 

0.81 

0.97 

0.71 

0.25 

•  ••  • 

•  ••  • 

Water 

•  ••  • 

•  ••  ■ 

•  ••  • 

•  ••  • 

•  ■•• 

62.15 

•  ••  • 

Analysis  No.  1  is  the  salt  obtained  by  evaporating  the  ex- 
tract of  the  crude  soda  to  dryness  at  212^,  and  then  heating 
in  a  calciner,  which  makes  No.  2,  soda-ash.  Or,  the  extract 
18  evaporated  nearly  dry,  the  mother-liquor  drained  off  from 
the  crystals ;  the  dried  residue,  3,  is  heated  in  a  furnace,  4. 
By  repeated  solution,  evaporation  and  calcination  of  the  crys- 
tals, a  better  kind,  5,  is  produced,  an(P  by  crystallizing  the 
purer  kind,  soda,  6  results ;  and  when  this  is  calcined,  the 
best  product,  7,  is  obtained. 

R.  A.  Tilghman  applied  the  decomposing  power  of  steam  to 
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the  decomposition  of  salt,  starting  from  the  simple  eqaation 
NaCl+HO»NaO+HGl,  that  is,  that  water  and  salt,  at  a 
high  heat,  would  mutually  form  caustic  soda  and  chlorohjdric 
acid.  This  decomposition  does  take  place,  but  he  found  that 
by  the  assistance  of  alumina  it  was  more  perfect,  the  soda 
being  retained  by  the  alumina  and  the  acid  passing  off.  The 
soda  is  extracted  by  water  from  the  alumina  and  the  latter 
used  again. 

Tilghman  also  prepares  Glauber's  salt  by  heating  to  redness 
a  mixture  of  common  salt  and  gypsum,  and  passing  steam 
through  it,  and  then  extracting  by  water.  The  Glauber's 
salt,  mixed  with  alumina,  is  heated  to  redness,  while  steam  is 
passed  over  it,  and  the  soda  then  extracted  from  the  alumina 
by  water.  (Rep.  Pat.  Inv.  1847.) 

Testing  Bicarbonate  of  Soda. — Chevalier  (Liebig's  Annalen, 
1847)  detects  the  presence  of  neutral  carbonate  in  bicarbonate 
alkali,  by  adding  Starch-sugar  to  the  aqueous  solution  of  the 
latter,  and  heating.  The  mixture  yellows  or  browns  if  any 
neutral  carbonate  is  present. 

The  soda  obtained  from  the  soda-process  is  chiefly  used  for 
fluxing  sand  to  make  glass,  for  decomposing  fats  to  make  soap, 
or  to  neutralize  acids.  The  boracic  acid  of  the  Tuscan  lakes, 
neutralized  by  soda,  yields  the  borax  of  commerce ;  and  phos- 
phoric acid,  from  bones,  yields  phosphate  of  soda,  which  is 
employed  in  dyeing  and  calico-printing. 

B.  The  muriatic  acid  obtained  as  an  incidental  product  in 
making  soda-ash,  besides  its  use  for  dissolving  metallic  oxides, 
is  extensively  employed  in  making  bleaching  salt.  When 
muriatic  acid  is  heated  with  black  oxide  of  manganese,  its 
hydrogen  is  oxidized  to  water  by  the  oxygen  of  the  oxide,  and 
chlorine  gas  is  set  free.  When  this  is  passed  into  lime,  chlo- 
ride of  lime  or  bleaching-salt  is  made,  and  passed  for  a  long 
time  into  a  solution  of  potash,  the  chlorate  of  potassa  is 
formed. 

Chloride  of  Lime. — According  to  Mine  (Comptes  Rendus, 
1 847),  bleaching-salt  may  be  made  pure  and  expeditiously,  by 
saturating  slaked  lime  with  water  highly  charged  with  chlorine. 


I 

I 
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The  lime  absorbs  the  chlorine  as  soon  as  it  cornea  id  contact 
with  the  solution  ;  the  supernatant  water  is  immediately  de- 
canted and  the  applicatioa  of  chlorine  liquor  repeated,  ae 
•bove,  several  times.  By  exposure  to  a  gentle  beat  for  a 
short  period,  the  moisture  is  driven  off,  and  pure  chloride  of 
Ume  remains. 

Chlorate  of  Potasaa. — Calvert's  process  (Comptes  BonduB, 
I860)  is  to  pass  a  current  of  chlorine  gas  throagG  a  hot  (122°) 
mixture  of  5^-6  equivalents  of  burnt  time  and  1  equiv.  caustic 
{lOtassa  in  water.  Chloride  of  calcium  and  chlorate  of  potassa 
are  the  products.  When  the  solution  is  saturated  with  the 
gas,  it  is  to  be  filtered,  evaporated  to  dryness,  redissolved  in 
boiling  water,  and  allowed  to  cool.  The  use  of  lime  saves  the 
great  loss  of  pqtassa  by  other  processes,  22  pts.  of  chlorat*  i 
bebg  obtained  from  every  10  pts.  of  potaasa  employed. 

4.  Polanh  ia  obtained  by  lixiviating  the  ashes  of  trees, 
evaporating  the  solution  to  dryness  and  calcining  the  residue. 
When  purer,  but  more  carbonated,  it  is  termed  pearlash. 

Nfw  Source  of  Potath. — H.  Wurtz  has  suggested  a  method 
of  decomposing  green  sand,  with  the  view  of  gaining  its  potash, 
b;  fusing  it  with  chloride  of  calcium.  See  Amer.  Journ.  2d 
W.  X.  S26,  where  many  esperiments  are  detailed  having  the 
Mine  object  in  view. 

Pota*k  tested  fvr  Soda. — Pagenstecher's  method  is  as  fol- 
loiTB  (Mittheil.  d.  Naturf.  Gesellsch.  in  Bern,  No.  65).     It  ia 
bwed  on  the  fact  that  a  saturated  solution  of  sulphate  of 
pDtusa  can  dissolve  large  quantities  of  sulphate  of  soda. 
About  half  an  ounce  of  the  potash  to  be  tested  is  poured  over 
*itli  water,  treated  with  sulphuric  acid  until  it  has  an  acid  re- 
Ktien,  evaporated  to  dryness,  ignited,  and  weighed.    The  pow- 
dered saline  mass  is  then  treated  with  6  times  its  weight  of  »  I 
coQcostrated  solution  of  sulphate  of  potassa,  stirred,  allowed  tfl  J 
Mttle,  and  the  clear  liquor  drawn  off  from  the  sediment  by  a 
iipiiotu     After  being  again  treated  with  a  like  quantity  of 
the  sulphate  of  potassa  solution,  the  residue  is  thrown  on  a  ' 
balanced  filter  (the  funnel  covered  with  a  glass  plate  during 
filtering  to  avoid  evaporation),  and  when  the  last  drops  have 
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passed  through,'  it  is  weighed  moist,  then  dried  at  212^  and 
again  weighed.  The  difference  between  the  two  last  weights 
is  the  water  of  the  solution  of  sulphate  of  potassa,  which, 
being  of  a  known  strength,  gives  the  quantity  of  sulphate  of 
potassa  it  contained.  This  must  of  course  be  subtracted  from 
the  weight  of  the  dried  residue,  and  the  remainder  is  the  sul- 
phate of  potassa  made  from  the  pearlash.  If  the  ash  were 
free  from  soda,  this  weight  would  equal  that  of  the  original 
sulphate  evaporated  to  dryness,  but  if  less,  then  sulphate  of 
soda  has  been  washed  out.  From  this  loss  («  L)  the  car- 
bonate of  soda  in  the  ash  may  be  thus  calculated, 

71  (NaO,SO,)  :  53  (NaO,COJ  :  :  L  :  a:  or  a:  =  -^ 

It  must  however  be  observed,  that  the  soda  u^ed  to  adulterate 
potash  usually  contains  a  large  percentage  of  sulphate  of  soda. 

Nitre  is  formed  in  artificial  beds,  or  in  some  cases  where 
nitrogenous  organic  matter  is  present,  together  with  lime  and 
some  potash ;  but  potash  is  usually  added  to  the  beds,  or  the 
extract  of  the  soil,  containing  nitrate  of  lime,  whereby  nitrate 
of  potassa  is  produced.  Soda-saltpeter  is  obtained  from  At- 
tacama  in  Peru.     Both  nitrates  are  the  source  of  nitric  acid. 

Anhydrovs  Nitric  Add, — Deville  (Comptes  Rendus,  1849) 
has  succeeded  in  obtaining  anhydrous  nitric  acid  by  the  action 
of  absolutely  dry  chlorine  upon  nitrate  of  silver.  It  crystal- 
lizes in  brilliant,  colorless,  six-sided  prisms ;  melts  at  85^  F. 
and  boils  at  113^,  and  requires  to  be  handled  cautiously,  owing 
to  its  tendency  to  explode. 

5.  Alum. — This  most  important  salt  to  the  dyer,  calico- 
printer,  tanner,  and  others,  is  sometimes  observed  in  nature 
in  an  impure  state,  but  it  is  generally  procured  from  slates, 
which  have  originally  contained  iron  pyrites  (sulphuret  of 
iron).  The  pyrites  by  oxidation  form  sulphuric  acid,  which 
is  more  or  less  transferred  to  the  alumina  of  the  slate ;  and  to 
the  extracted  sulphate  of  alumina,  sulphate  of  potassa  is  added 
and  alum  generated.  As  sulphate  of  iron  is  obtained  inci- 
dentally in  making  alum,  it  leads  us  to  the  metallic  salts  and 
pigments,  or  metallosalines. 
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2.  Mbtallosalines. 

These  embrace  the  preparation  of  various  metallic  salts, 
which  are  chiefly  employed  for  dyes  or  making  pigments.  We 
may  most  conveniently  divide  the  subject  into  the  vitriols,  or 
sulphates  of  iron,  copper,  zinc,  and  manganese,  with  the  pig- 
ments derived  from  them ;  the  salts  and  pigments  of  lead ; 
the  prussiates ;  the  chromates,  and  a  few  others. 

1.  Vitriols. — Copperas,  green  vitriol,  or  protosnlphate  of 
iron,  is  made  directly  from  sulphuric  acid  and  scrap-iron,  or 
from  calcined  pyrites,  or  is  obtained  in  the  kindred  and  con- 
nected manufacture  of  alum.  These  two  articles  are  made  on 
an  extended  scale  in  the  United  States,  and  but  little  can  be 
offered  that  is  new  in  relation  to  them. 

Copperas. — It  may  be  freed  from  lead  and  copper,  and  at 
the  same  time  all  peroxide  of  iron  reduced  to  protoxide,  by 
boiling  its  solution  with  good  scrap-iron,  nails,  &c.  until  it 
becomes  light  and  green.  By  evaporating  the  solution,  it 
then  yields  bluish-green  crystals.  The  precipitate  will  contain 
the  copper,  lead,  &c.  (Encycl.  Zeitschr.  d.  Gewerbehandl. 
1846.) 

Preservation  of  Copperas. — According  to  Ruspini  (Joum. 
de  Chim.  Mdd.  vi.)  the  protosulphate  of  iron,  when  in  crystals, 
inay  be  preserved  from  oxidation,  by  pressure,  desiccation 
between  the  folds  of  bibulous  paper,  and,  finally,  efflorescence 
in  a  drying  chamber  at  86^.  It  is  to  be  kept  in  well-stoppered 
bottles. 

Oxidation  of  Copperas. — According  to  Wittstein  (Buchner's 
Bepert.  i.)  a  solution  of  1  pt.  protosulphat^  of  iron  in  4  pts. 
water,  after  11  months'  exposure  in  a  loosely  covered  vessel, 
deposits  2Fe.O,+3SO,+8HO,  and  not  2Fe,0,+S0„  asis  ge- 
nerally  admitted. 

Sulphate  of  zincj  or  white  vitriol,  is  made  directly  from  zinc 
and  sulphuric  acid.  Manganese  vitriol  is  made  directly  from 
black  oxide  of  manganese  and  oil  of  vitriol,  or  it  is  obtained 
as  a  residue  in  making  bleaching-salt  from  manganese,  salt, 
and  oil  of  vitriol.     Bliie  vitriol^  or  sulphate  of  copper,  is  made 
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by  the  direct  action  of  oil  of  vitriol  and  old  sheet-copper,  or 
by  solution  of  precipitated  hydrate  of  copper  in  the  acid,  or 
by  lixinating  roasted  copper-pyrites. 

Pure  Sulphate  of  Manganese. — ^Eisner  thus  prepares  it : 
1  pt.  sulphur  is  well  mixed  and  heated  with  5|  pts.  binoxide 
of  manganese,  so  that  sulphurous  acid  escapes,  and  protoxide 
of  manganese  remains.  When  2  equiv.  of  this  oxide  are 
treated  with  less  than  2  equiv.  of  oil  of  vitriol,  so  that  a  por- 
tion of  the  oxide  remains  uncombined,  this  portion  removes 
all  the  iron  from  the  sulphate,  and  gives  a  good  vitriol  by 
solution  and  crystallization.  White  vitriol  may  be  similarly 
made  free  from  iron.  (Eisner,  in  Hoffmann's  Mittheilungen,  &c.) 

It  would  be  better  to  use  a  little  less  sulphur,  so  as  to  leave 
a  small  part  of  the  manganese  in  its  state  of  binoxide,  that 
by  peroxidizing  the  iron  the  latter  may  be  more  effectually 
removed.  A  good  proportion  for  a  good  ore  (containing  but 
little  silica)  is  1  pt.  sulphur,  6  pts.  black  oxide  of  manganese, 
and  5  pts.  oil  of  vitriol.  The  same  principle  has  been  applied 
to  Epsom  salt,  by  heating  the  solution  with  a  portion  of  mag- 
nesia itself.  It  is  also  applicable  to  solutions  of  nickel  and 
cobalt.  But  in  all  these  cases  it  is  necessary  that  the  iron  be 
in  the  state  of  sesquioxide,  or  be  brought  into  this  state. 

Borate  of  Ooppery  a  green  Pigment. — 16  pts.  blue  vitriol, 
and  25  pts.  borax  are  separately  dissolved  in  water,  the  solu- 
tions poured  together,  and  the  bluish-green  precipitate,  washed 
with  cold  water,  is  first  dried  at  common  temperature  and  then 
by  warmth.  The  dried  precipitate  is  then  heated  in  a  hessian 
crucible  to  a  low  red-heat,  but  not  to  fusion,  and  ground. 
Bolley  proposes  k  for  oil  and  porcelain  painting  (Bolley, 
Schweiz.  Gewerbebl.  1847,  28).  Dr.  Eisner  remarks  that  the 
color  varies  in  different  experiments,  and  that  a  certain  degree 
of  heat  is  requisite  to  its  production. 

"Blv^  Sulphuret  of  Copper. — Alexander  and  Walter  give  the 
following  method  of  preparing  it  (Buchner's  Repert.  d.  Pharm. 
1847).  Black  oxide  is  prepared  by  precipitating  blue  vitriol 
solution  by  caustic  soda  or  potassa  (lime  ?),  washing  it  well 
and  drying  it.    A  mixture  of  2  pts.  of  this  oxide,  2  pts. 
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flowers  of  sulphur,  and  1  pt.  salammoniac,  is  heated  gently 
m  a  porcelain  teasel,  over  coals,  until  the  sulphur  inflames ; 
while  burning,  the  mixture  is  stirred  now  and  then,  covered 
with  a  loosely-fitting  cover,  and  removed  from  the  fire  for  a 
few  moments.  A  new  portion  of  sulphur  and  salammoniac, 
without  copper,  is  added,  the  cover  replaced,  and  the  vessel 
again  heated.  After  some  time  the  cover  is  removed,  when 
much  sulphur  sublimes.  As  long  as  it  shows  a  black  and  not 
a  blue  color,  sulphur  and  salammoniac  are  added,  and  the 
Teesel  heated  as  before.  When  finished,  it  is  washed  with  hot 
water,  then  with  a  little  ammonia  if  oxide  of  copper  be  pre- 
sent, treated  with  caustic  potassa  or  soda  to  remove  the  excess 
of  sulphur,  and,  finally,  washed  with  water,  ground,  and  dried. 
Under  a  polishing  tool  it  shows  a  beautiful  steel-blue  streak, 
and  when  mixed  with  size  and  brushed  on  paper,  a  steel-blue 
Iwtre  on  a  violet-blue  ground.  In  a  medium  of  oil  or  varnish 
it  11  violet-blue. 

The  following  simpler  method  was  contrived  in  the  Gewerbe- 
Institnt  of  Berlin.  Metallic  copper  is  precipitated  by  zinc 
from  a  boiling  solution  of  blue  vitriol,  and  the  fine  powder 
washed  and  dried.  51  pts.  of  this  copper,  mixed  with  3  pts. 
Bolphur,  are  gently  heated  in  a  porcelain  vessel,  so  that  the 
excess  of  sulphur  sublimes,  but  does  not  bum.  When  the 
heated  mixture  shows  a  sandy  appearance  it  is  finished,  and, 
on  eooling,  shows  a  dark-blue  color.  The  excess  of  sulphur 
is  removed  by  potassa,  and  the  residue  well  washed.  If  it 
Ha?e  not  acquired  the  desired  tone,  it  is  again  warmed  with 
nlphur,  &c.  It  resists  chemioal  action  in  a  remarkable 
manner. 

Winkelblech's  method  consists  in  rubbing  together  1  equiv. 
lae  solphuris  and  2  equiv.  metallic  copper,  reduced  from  the 
oxide  by  hydrogen. 

Zme-whiU. — This  pigment,  to  which  attention  is  now  drawn, 
is  either  the  anhydrous  oxide  6f  zinc,  or  a  hydrated  oxide,  or 
a  hydrate-carbonate  of  the  metal.  It  possesses  a  great  degree 
of  whiteness,  about  equal  to  that  of  white-lead ;  a  sufficient 
body,  and,  what  is  of  great  importance,  is  less  liable  to  tar- 
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nish  than  white-lead.  Another  important  advantage  cannot 
be  overlooked:  its  freedom  from  the  noxious  character  of 
carbonate  of  lead  on  those  who  employ  it.  It  is  less  drying 
than  white-lead  colors,  bat  in  order  to  effect  this  result  in  a 
shorter  time,  dry  sulphate  of  zinc  (white  vitriol)  may  be  added 
to  it,  or  a  more  drying  oil  may  be  employed.  It  has  been  too 
lately  introduced  to  decide  upon  the  relative  merits  of  the 
several  compounds  above  named,  and  it  is  even  doubtful  which 
can  be  produced  at  the  cheapest  rate ;  but  it  may  be  safely 
assumed,  from  its  low  equivalent  (32.6,  H*=l),  that  a  given 
weight  of  zinc  will  produce  a  much  larger  amount  of  white 
pigment  than  the  same  weight  of  lead,  with  an  equiv.  «  104. 
On  the  other  hand,  the  objections  to  it  are,  that  it  has  far  lesB 
body  (covering  power)  than  white-lead,  and  that  it  requires  a 
large  amount  of  oil  as  its  vehicle  of  conveyance  to  a  surface. 

Durahility  of  Ztnc-white, — Lassaigne  drew  attention,  in 
1821,  to  the  use  of  oxide  of  zinc  instead  of  white-lead  as  a 
pigment.  He  has  lately  stated  that  an  oil-painting,  finished 
with  oxide  of  zinc,  has  remained  of  a  pure  white  to  this  day. 
The  oil  was  previously  treated  with  sulphate  of  zinc  to  render 
it  more  drying. 

Oxides  of  Zinc  and  Antimony^  ^c. — It  has  been  an  object 
of  several  patents,  of  late,  to  distil  ores  of  zinc  and  antimony 
in  such  a  manner  that  the  volatilized  and  oxidized  products, 
white  oxides  of  antimony  or  zinc,  shall  be  separately  collected 
and  used  as  pigments.  To  avoid  the  cost  of  first  obtaining 
the  metallic  zinc  and  then  converting  it  into  oxide,  the  ores 
are  heated  in  furnaces  of  vavious  construction,  but  so  arranged 
that  the  products  of  combustion  from  the  mixed  ore  and  fuel 
are  conducted  into  condensing  chambers,  where  both  metal 
and  oxide  are  obtained.  Notwithstanding  the  ingenious  con- 
trivances for  effecting  this  result,  none  have  been  yet  found 
faultless.  One  of  the  late  patents  on  this  subject  (Lond. 
Joum.  Sept.  1850)  subjects  copper  and  other  unroasted  ores 
to  the  action  of  a  blast-furnace,  so  that  the  non-volatile  pro- 
ducts are  obtained  in  the  furnace,  while  the  volatile  are  con- 
densed in  chambers.     In  this  manner  oxides  of  zinc,  antimony, 
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tnd  ftneniCy  are  obtained  from  copper  and  other  ores.  These 
mingled  ores  are  hardly  likely  to  yield  the  several  products 
sufficiently  separate  and  distinct. 

Rochaz  has  a  good  arrangement  for  making  this  pigment 
direct  from  metallio  zino  by  combustion.  (Lond.  Jonrn.  xxxvi. 
1.)  Fire-clay  crucibles  are  set  each  in  a  furnace,  so  that  the 
fire  plays  around  but  not  above  it.  The  zinc  being  thrown  in 
and  brought  to  ignition,  the  covei^  of  the  crucible  is  removed 
ind  a  draft  of  air  passes  over  the  crucible,  whereby  oxide  of 
line  is  produced,  forming  abundant  white  fumes,  which  are 
euried  into  a  large  chamber,  divided  into  compartments.  The 
greater  part  of  the  oxide  settles  in  these ;  and  to  prevent  any 
appreciable  quantity  from  passing  off,  the  last  compartment 
k  provided  with  hanging  bands  of  hemp  or  other  fabric,  which 
maybe  multiplied  without  interfering  with  the  draft.  He 
proposes  to  use  the  Belgian  furnace  for  distilling  metallic  zinc 
from  its  ores,  consisting  of  a  stack  of  many  cylindrical  retorts, 
in  order  to  prepare  the  white  oxide  from  the  ore,  and  varying 
tlie  arrangement  so  that  the  air  is  admitted  to  the  distilling 
metal,  whereby  it  is  converted  into  oxide,  and  condenses  in 
chamberd.  Several  forms  of  blast-furnace  have  been  proposed, 
bat  none  have  been  proved  sufficiently  to  speak  of  their  merits. 

Tbe  native  oxide  of  zinc  of  New  Jersey  has  been  recently 
employed  both  for  making  the  metal  and  zinc-white.  The 
former  is  less  likely  to  be  economically  produced  than  the 
latter ;  and  it  is  stated  that  the  process  for  the  latter  is  emi- 
nently successful,  as  it  requires  but  2  pts.  coal  to  obtain  1  pt. 
of  tbe  pigment.  Judging  from  the  experience  in  Europe,  we 
But  believe  this  to  be  a  great  miscalculation,  for  it  requires 
some  11  tons  fuel  to  make  1  ton  zinc  in  Belgium  and  Silesia, 
and  in  making  the  oxide  of  zinc,  the  formation  of  metal  must 
precede  it. 

A  case  of  the  peculiar  effect  of  zinc  in  producing  a  colic 
among  operatives  engaged  in  making  it,  is  reported  in  the 
Comptes  Rendus,  and  although  it  appears  to  be  less  delete- 
rk>ns  than  white-lead,  yet  it  shows  that  its  effects  on  workmen 
most  also  be  guarded  against. 
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Compounds  of  Lead. — When  metallic  lead  is  calcined  on  the 
hearth  of  a  reverberatorj,  to  which  the  air  has  free  access, 
it  is  converted  into  litharge,  or  simple  oxide  of  lead ;  and 
when  litharge  is  still  further  heated  in  a  similar  manner^  it  is 
converted  into  a  higher  oxide,  red-lead  or  minium,  or  orange- 
mineral.  Litharge,  dissolved  in  vinegar,  gives  rise  to  acetate 
or  sugar  of  lead.  White-lead  is  usually  made  hy  putting  a 
roll  of  sheet-lead  into  an'  earthen  pot,  containing  a  little 
vinegar  in  the  bottom,  and  placing  a  large  number  of  such 
pots  in  fermenting  matter,  manure,  tan,  &;c.  The  fermenting 
matter  evolves  heat,  steam,  and  carbonic  acid,  and  the  heat 
slowly  evaporates  the  vinegar.  This  vapor  induces  the  lead 
to  oxidize  and  form  acetate  of  lead,  which  is  decomposed  by 
carbonic  acid  as  fast  as  formed,  and  the  acid  transferred  to 
the  adjoining  stratum  of  metal.  In  this  manner  the  sheet 
is  corroded  through,  and  becomes  carbonate  of  lead,  or  white- 
lead.  Various  other  processes  4iave  been  proposed,  but  the 
old  method  still  retains  its  place. 

White-lead. — Gannal  gives  a  method  of  preparing  it  frofUk 
granulated  lead  by  air  and  water.  (Journ.  Fr.  Inst.  1847.) 
See  a  review  of  the  different  methods  in  Journ.  Fr.  Inst.  1842, 
vol.  iii.  8d  ser.  p.  30. 

Disbrow  Rodgers's  process  (Ch.  Gaz.  1850)  for  the  manu- 
facture of  carbonate  of  lead,  consists  in  exposing  thin  sheet- 
lead  in  a  steam-heated  chamber,  to  the  joint  action  of  acetic 
and  aqueous  vapors,  and  of  carbonic  acid  gas,  generated  from 
fermenting  matter  contained  in  vessels  beneath.  The  required 
temperature  is  80^  F.,  and  the  vinegar  is  volatilized  by  the 
admission  of  a  current  of  steam.  The  chamber  must  be  dark 
and  air-tight,  and  the  fermenting  and  acid  liquors  renewed 
six  times  during  the  process,  at  intervals  of  two  days.  The 
conversion  of  the  lead  is  completed  in  two  weeks.  See  Review, 
as  above. 

White-lead  Pigment. — ^According  to  Patterson  (Ch.  Ghia. 
vii.),  if  a  warm  solution  of  chloride  of  lead  is  mixed  with  clean 
lime-water,  in  such  proportions  that  one  equivalent  of  the 
lead-salt  may  be  made  to  react  upon  half  an  equivalent  of 
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line,  tU  the  Imd  is  preoipitated  as  FbCl+PbO,HO,  at  212°, 
orPbCl+PbO  when  dri«d  between  212°  and  8S0°.  The 
great  briUiancy  and  body  of  this  white  oxichlorido  indnced 
the  isTentor  to  take  a  patent  for 'its  application  as  a  pigment. 
An  excellent  essay  on  the  effects  of  preparing  this  pigment 
on  the  health  of  the  operative,  was  made  by  M.  Combes  to 
tin  Academie  des  Sciences,  and  appears  as  a  translation  in 
tiie  Lend.  Joam.  xxxri.  184-193.  We  may  state  that  in  most 
of  onr  establishments  in  the  United  States,  the  corroded 
Ateti  of  lead  are  ground  in  water,  whereby  the  greatest  evils 
of  the  former  mode  of  dry  grinding  are  avoided. 

S.  Pruatiatet. —  YeUovi  Pruttiate  of  Potath  is  usually  pre- 
pved  by  heating  common  pearlash  or  potash  to  fusion  in  an 
"■Ht  vessel,  and  adding  to  the  melted  mass,  dried  blood,  hom- 
''Avings,  cracklings,  &c.  The  excess  of  carbon  in  the  animal 
Better  probably  reduces  the  potassium,  while  the  nitrogen 
■ad  earboD  form  cyanogen,  which  unites  with  the  potasunm. 
"to  formation  of  cyanogen,  or  rather  of  cyanide  of  potas- 
"Qln,  from  the  nitrc^ei)  of  the  air,  in  part  at  least,  was  clearly 
^oim  by  Snneen,  in  lus  tnvesttgations  on  the  blast-furnace.  A 
Patent  had  been  taken  oat  in  England  for  making  prussiate 
ton  the  air  and  coal,  bat  the  process  was  not  successfully 
°*nied  oat. 

f  easy  and  Boesidre  (Comptes  Rendus,  zxvi.  203)  fa^ve  suc- 
ceeded in  manufactaring  yellow  prussiate  of  potash,  upon  a 
1*1^  scale,  by  means  of  the  nitrogen  of  the  atmosphere, 
^c  daily  product  of  their  works,  at  Newcastle-upon-Tyne, 
*  ibont  1000  kilogrammes  (a  ton),  at  a  cost  not  exceeding 
2OO0  franca  ($400)  for  that  quantity.  The  apparatus,  as  now 
Kinitnioted,  will  resist,  for  several  years,  the  destmctive  action 
^  Ibe  potassa  and  fire.  It  conusts  of  a  vertical  cylinder  set  in 
r«ft«etory  brick-work.  The  interior  diameter  of  the  cylinder  is 
»boutl8  inches.  The  height,  heated  to  bright  redness,  is  about 
"}  fept.  The  cylinder,  being  heated  to  bright  redness  and 
«Mifed  with  lumps  of  charcoal  Impregnated  with  SO  per  cent 
B  of  potsssa,  is  kept  filled  with  burned  air,  which 
'  Iwated  channel,  by  means  of  a  forcing- 


110  MBTALLOSALINBS.  [IT. 

pump.  In  this  way  the  treatment  is  to  be  continued  for  10 
hours,  so  that  the  whole  mass  may  be  acted  upon.  As  the 
coal  becomes  cyahuretted,  and  is  drawn  off  at  the  bottom,  new 
supplies  must  be  added  at  the  top.  The  heated  coal  is  con- 
ducted along  an  iron  gutter  into  a  reservoir  containing  pow- 
dered native  carbonate  of  iron  diffused  in  water.  The  coal 
becomes  leeched,  and  the  liquor  on  evaporation  will  yield 
crystals  of  prussiate. 

Coke  gives  less  product  than  charcoal ;  and  the  presence 
of  even  minute  portions  of  water  decomposes  the  cyanide  and 
generates  ammonia,  thus  decreasing  the  yield  of  salt. 

Uxploston  with  Med  Pru»»iate  of  Potash. — During  the  pre- 
paration of  red  prussiate  (ferridcyanide  of  iron)  in  a  chemical 
work  at  Berlin,  a  violent  explosion  took  place,  without  appa- 
rent cause,  which  dashed  to  pieces  the  wooden  vessels  in  which 
the  operation  was  performed,  and  shook  the  walls  of  the 
building.  Fortunately  no  person  was  injured.  The  chlorine 
was  generated  in  cast-iron  vessels,  from  manganese,  salt,  and 
sulphuric  acid.  Muriatic  acid  was  also  evolved,  which  set 
prussic  acid  free  from  the  prussiate  solution.  Now,  an  am- 
moniacal  salt  is  produced  by  the  action  of  chlorine  on  prussic 
acid ;  and  by  the  further  action  of  chlorine  on  ammonia,  it  is 
probable  that  the  highly  explosive  chloride  of  nitrogen  was 
produced.  (Berlin.  Gewerbe-Industrie  und  HandelsbL  xx. 
141.) 

Cyanide  of  Potassium, — C.  Clemm  (Annal.  der  Chem.  u. 
Pharm.  Ixi.  250)  gives  the  following  details  of  Liebig's  method, 
which  should  be  observed  to  obtain  a  white  and  not  dark-gray 
compound.  Yellow  prussiate  of  potash  (ferrocyanide  of  po- 
tassium) is  thoroughly  dried  by  calcination.  8  pts.  of  this 
salt  are  intimately  mixed  with  3  pts.  of  fully  dry  carbonate  of 
potassa  in  a  covered  iron  crucible,  and  heated  until  the  fused 
mass  at  a  dull  red-heat  appears  clear,  and,  when  taken  out 
in  an  iron  spatula  and  cooled,  appears  white.  The  crucible  is 
removed  from  the  fire,  gently  struck  to  separate  the  iron,  and 
its  fluid  contents  (after  evolution  of  gas  has  ceased)  poured 
through  a  cullendered  iron  ladle  (previously  heated)  into  a 


CHROMATIS.  Ill 

warm  and  deep  vessel  of  silvery  iron,  porcelain,  or  stoneware, 
with  a  smooth  inner  surface.  After  cooling,  the  lower  part 
of  the  fused  mass,  containing  iron,  may  be  cut  off  by  a  sharp 
tool.  If  the  heat  be  carried  to  full  redness,  the  resulting  salt 
will  have  a  gray  color,  from  the  separation  of  carbon 
through  it. 

(To  prepare  cyanide  for  galvanic  gilding  or  silvering,  both 
the  pmssiate  and  carbonate  of  potash  should  be  free  from 
sulphate,  as  the  consequent  formation  of  sulphuret  injures  the 
edor  of  both  gilding  and  silvering. — Ehner. 

4.  Chromate9. — Chrome  yellow  and  other  beautiful  pigments 
and  dyes  are  obtained  from  the  mineral  chromic  iron,  which 
IB,  in  its  purest  form,  FeO,Cr^O„  which  should  contain  68 
per  cent,  of  oxide  of  chrome.  Mr.  T.  Garrett  analyzed  a 
specimen  of  the  ore  from  Tyson's  mine,  Lancaster  county, 
Pennsylvania,  containing  63  per  cent.,  which  approached  nearer 
to  the  formula  than  any  published  analysis.  The  ore  at  this 
tnd  one  or  two  other  places  forms  solid  veins  or  masses,  but 
s  great  deal  is  obtained  in  the  form  of  sand,  by  washing 
die  sandy  beds  of  the  small  streams  flowing  from  a  range  ef 
lerpentine-rock. 

B.  Silliman,  Jr.,  first  observed  that  the  green  coating  on 
the  ore  of  Tyson's  mine  was  a  hydrocarbonate  of  nickel.  T. 
Garrett  found  the  same  metal  in  some  of  the  ore  where  the 
green  coating  had  been  carefully  reinoved,  and  he  has  since 
proved  that  it  contains  a  trace  of  tin.  Garrett's  analyses 
were  performed  in  my  laboratory,  where  he  is  still  investigat- 
ing some  of  the  minerals  of  the  chrome  localities. — J.  C,  B. 

Jacquelain's  process  (Dingler's  Pol.  Joum.  cvi.  405)  for  the 
manufacture  of  potassa-chromate  from  the  natural  chromo- 
ferrite  is  as  follows.  The  finely-powdered  ore  is  to  be  inti- 
Bately  incorporated  with  chalk,  and  thb  mixture  exposed  in 
strata  of  1\  inches,  for  10  hours,  to  the  heat  of  a  reverbe- 
rat<My  furnace.  Neutral  chromate  of  lime  is  thus  formed,  and 
the  next  step  is  to  convert  it  into  bisalt.  This  is  to  be  done 
by  grinding  it,  and,  while  suspended  in  water,  adding  a  slight 
excess  of  sulphuric  add.     To  separate  any  protosulphate  of 
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iron  that  may  be  present,  milk  of  lime  most  be  poured  in  and 
the  whole  left  to  repose.  The  clear  supernatant  liquor  will, 
when  drawn  off,  yield  bichromate  of  potassa  by  double  de- 
composition. This  mode  is  said  to  be  more  economical,  iu 
time  and  expense,  than  the  usual  method  with  nitre  and  pot- 
ash, but  we  must  doubt  its  feasibility. 

Tilghman's  methods  (Rep.  Pat.  Inv.  1847)  differ  materiadly 
from  the  foregoing.  One  requires  the  ignition  of  the  chromo- 
ferrite  with  lime  and  powdered  feldspar.  The  other  proposes 
its  mixture  with  2  pts.  lime  and  2  pts.  sulphate  of  potassa, 
and  subsequent  heating  on  a  reverberatory  hearth,  in  contact 
with  aqueous  vapor.  For  the  details  of  the  ingenious  pro- 
cesses of  this  chemist,  we  refer  to  the  original  paper. 

A  new  Metal  in  Chrome-ore, — Ullgren  (Vetensk  Acad. 
Forhand.  1850)  has  given  an  account  of  a  substance  noticed 
in  the  chrome  iron  of  Roros,  and  which  he  considers  a  new 
metal.     Its  oxides  bear  a  near  analogy  to  those  of  iron. 

DouhU  Chromates. — Schneitzer  (Joum.  fUr  Prac.  Ghem. 
xxxix.)  has  announced  the  existence  of  two  double  chromates. 
They  are  both  of  a  beautiful  yellow  tint,  and  crystallizable. 
One,  the  chromate  of  potassa  and  magnesia,  made  by  adding 
calcined  magnesia  to  a  strong  solution  of  bichromate  of  po- 
tassa, heating  and  evaporating  to  crystallization,  has  the  com- 
position 2CrO„KO,MgO+2Aq.  The  other,  chromate  of 
potassa  and  lime,  has  the  formula  2CrO,,EO,CaO+2Aq. 

Oxide  of  Chrome. — Barian  (Berz.  Jahresb.  1846,  177)  pre- 
pares it  by  mixing  4  pts.  bichromate  of  potassa  with  1  pt 
starch,  igniting  it  in  a  hessian  crucible,  extracting  carbonate 
of  potassa  by  water,  and  again  igniting  the  oxide  of  chrome. 
If  the  chrome  salt  had  been  free  from  sulphuric  acid,  the  onde 
will  be  a  pure  green.  If  it  contain  this  acid,  the  salt  is  pu- 
rified by  crystallization.  To  test  its  presence,  1  pt.  of  the 
salt  is  dissolved  in  water  with  3  pts.  tartaric  acid  until  car- 
bonic acid  ceases  to  escape,  the  solution  treated  with  muriatic 
acid,  and  then  tested  with  chloride  of  barium. 

Wittstein's  method  is  to  ignite  for  ^  an  hour  19  pis.  bi- 
i^hromate  of  potassa  and  4  pts.  sulphur,  to  powder  the  mass 
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after  coolings  and  extract  it  with  water.     It  yields  9|  pts 

oxide  of  chrome.  (Dingler's  Journ.  civ.  158.) 

5.  Some  other  pigments  are  prepared,  partly  hy  heat,  as 

sulphoret  of  arsenic  and  ultramarine,  and  partly  from  solution, 
as  sulphorets  of  cadmium  and  of  antimony.  Of  these,  we 
shall  only  notice  the  ultramarine,  which,  having  been  a  valued 
pigment  found  in  the  mineral  kingdom,  was  analyzed,  and  its 
composition  imitated  successfully.  It  is  now  made  on  a  large 
scale,  and  of  very  different  qualities  in  regard  to  color  or 
durability. 

Ultramarine^  ArtifiriaL — Recipes  for  the  preparation  of 
this  beautiful  blue  color  have  been  given  by  C.  Brunner  (Pogg. 
ADnal.  Ixviii.  541-561) ;  by  Prlickner  (Journ.  f.  Prac.  Chem. 
xxxiii.  257);  Dr.Winterfield,  in  Poly  tech.  Archiv.  Mendelsohn, 
6th  year,  99,  260,  265,  Berlin,  1842. 

Bnmner  does  not  think  that  iron  is  necessary  to  produce 
the  blue  color,  while  Prlickner  and  Winterfeld  hold  that  iron 
18  essential  to  the  beauty  of  the  color.  Dr.  Eisner,  in  a  neat 
®way  (Jour.  f.  Prac.  Chem.  xxiv.  385,  &c.),  showed  that  the 
color  was  due  to  a  small  content  of  sulphuret  of  sodium  with 
sulphuret  of  iron,  and  that  neither  of  these  alone  could  pro- 
duce it.  Rolle,  under  Dr.  E.*s  direction,  repeated  many  ex- 
periments, which  strengthened  his  former  conclusion  that 
sulphuret  of  sodium  and  iron,  though  in  minute  quantity,  are 
absolutely  necessary  to  produce  the  color.  Brunner  states 
^wt  the  finest  color  is  obtained  by  putting  a  thin  layer  of 
flowers  of  sulphur  over  a  layer  of  the  unfinished  blue,  and 
heatbg  gently  to  volatilize  the  sulphur,  but  at  the  lowest  heat 
required  to  burn  it  off.  This  is  repeated  3  or  4  times.  It 
lucreases  10-20  per  cent,  in  weight.  Eisner  tried  the  effect 
of  bunung  off  sulphur  repeatedly,  but  although  the  color  was 
"•Aened,  it  did  not  improve  its  tone.  Others  tried  it,  with 
^  more  success. 

8.  Fine  Chbmicals  and  Pharmaceutics. 

.^^Wge  nmnber  of  fine  preparations  are  made,  on  a  larger 
<*  Mit&fer  Male,  for  the  use  of  the  chemist  and  the  physician, 
xi  9 
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and  a  few  for  tbe  artisan.  They  are  alkaline,  earthy,  and 
metallic  compounds,  melalloidal  compounds,  organic  acids  and 
alkaloids,  &c.  These  may  be  conveniently  divided  into  inor- 
ganic and  organic. 

1.  Inorganic  Sadies. — We  find  a  few  obaerrations  in  re- 
ference to  Bome  of  the  metalloids,  &e.,  which  are  here  inserted. 

Chlorine  Preparation. — Over  1  pt,  bichromate  of  potaasa 
in  a  flask,  pour  6  pta.  muriatic  acid  of  LI'S,  and  gently  heat 
the  mixture  for  a  few  aeconda  by  a  spirit  lamp.  A  rapid  ac- 
tion ensues,  resulting  in  the  evolution  of  chlorine  and  the 
formation  of  water,  chlorides  of  chrome  and  potaasium. 
(Amer.  Joura.  c.  491.) 

Quantitative  Determination. — Cottereau  proposes  for  thia 
purpose  a  solution  of  protochloride  of  tin  {of  known  content) 
colored  by  aulphate  of  indigo,  to  which  the  chlorine-liquid  is 
added  until  decolorizatioo  commences.  From  the  volume  of 
the  latter  employed,  the  quantity  of  chlorine  is  calculated. 
The  free  chlorine  changes  protochloride  into  perchloride  of  tin. 

Iodine,  its  Extraction. — Pass  sulphurous  acid  into  a  inineral 
water,  or  other  liquid,  containing  iodine,  until  it  has  acquired 
a  feeble  odor  of  the  same ;  then  dissolve  it  in  1  pt.  blue  vitriol, 
and,  after  it,  1  pt.  bisulphite  of  soda ;  white  or  roay  subiodide 
of  copper  will  precipitate  immediately  by  boiling,  or  in  a  short 
time  by  standing.  If  the  precipitate  be  mixed  with  2  equiv. 
binoside  of  manganese  and  heated,  iodine  sublimes. 

Chloride  of  Iodine. — Heeren  recommends  the  use  of  chloride 
of  iodine  in  photography  instead  of  bromine  compounds,  which 
are  more  aubject  to  alteration,  and  offers  the  following  method 
of  preparing  it.  200  gr,  dilute  sulphuric  acid  (1  acid  to  5 
water)  are  poured  over  100  gr.  iodine,  and  dry  chlorine  gas 
passed  through  until  the  increase  of  weight  is  66  gr.  which 
mupt  be  accurately  ascertained.  The  chlorine  should  he  pre- 
viously passed  over  chalk  and  chloride  of  calcium  to  remove 
water  and  muriatic  acid  from  it ;  and  til*  esd  of  the  tube 
?the  i 
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liquid  is  to  be  diluted  with  82  pts.  water,  and  will  last  for 
months. 

Bromo  and  lodohydric  Acids. — M^ne  (Comptes  Rendus, 
1849)  gives  the  following  economical,  easy,  and  safe  process 
for  making  the  bromohjdric  and  iodohjdric  acids,  which  we 
'take  from  Silliman,  ix.  421. 

6  pts.  crystallized  sulphite  of  soda  are  to  be  moistened  with 
X  pt.  water,  and  3  pts.  bromine  or  iodine  then  added,  and  heat 
applied.  The  gases  pass  over  pure,  provided  the  neck  of  the 
T'etort  be  loosely  plugged  with  asbestos,  to  intercept  bromine 
or  iodine  vapors.  The  sulphite  aids  the  bromine  or  iodine 
in  the  decomposition  of  the  water,  the  latter  taking  the  hy- 
drogen, the  sulphurous  acid  the  oxygen. 

Iodide  of  Potassium. — Criquelion*s  method  (Journ.  de  Chem. 
HM.  iv.)  is  to  mix  together,  thoroughly,  40  pts.  calcined 
lime  slaked  in  water,  and  14  pts.  iron  filings.  To  this  mixture 
mdd,  during  constant  stirring,  and  portionwbe,  94  pts.  iodine. 
^When  the  liquid  produces  only  an  ochrey  stain  upon  starched 
paper,  it  is  to  be  filtered  and  washed,  and  the  filtrate  pre- 
cipitated by  carbonate  of  potassa.  Filter,  wash,  and  evaporate 
to  crystallization. 

According  to  Wackenroder,  a  small  amount  of  sulphide 
may  be  found  in  iodide  of  potassium  by  the  evolution  of  sul- 
phohydrogen  with  protochloride  of  tin. 

Iodide  of  Lead. — Huraut's  experiments  (Journ.  de  Pharm. 
1849)  upon  the  comparative  advantages  of  the  several  methods 
of  preparing  iodide  of  lead,  prove  that  the  nitrate  of  lead 
and  iodide  of  calciimi  afford  the  best  results,  both  as  to  quality 
and  quantity. 

On  the  Nitrites. — Fischer,  in  a  paper  upon  the  nitrites 
(Pogg.  Ann.  Ixxiv.),  gives  processes  for  the  preparation  of 
Be?eral.  The  potassa  nitrite  is  made  by  heating  the  nitrate 
to  redness,  separating  the  nitrate  by  recrystallization,  and  the 
free  potassa  by  acetic  acid  and  alcohol. 

Magnesian  Lemonade. — Massignon  prepares  citrate  of 
magnesia  lemonade  (Journ.  de  Pharm.  xii.)  by  making  5  grm. 
carbonate  of  magnesia  into  a  milk  with  water,  pouring  it  into  a 
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Strong  bottle,  adding  7  grm.  of  crystallized  citric  acid,  and 
corking  quickly  and  firmly.  Flavor  may  be  imparted  by 
means  of  different  syrups. 

Chromic  Acid. — Traube  recommends  the  foUowmg  method 
of  preparing  chromic  acid.  (An.  der  Ch.  u.  Phar.  Ixvi.)  To 
heat  gently  1  pt.  bichromate  of  potassa,  2\  pts.  water,  and 
3|  pts.  sulphuric  acid,  decant  the  liquid  from  the  sulphate  of 
potassa  which  separates  on  cooling,  and  add  4  pts.  more  of 
sulphuric  acid  when  the  acid  begins  to  separate.  The  liquid 
is  heated,  water  being  added  to  dissolve  the  crystals,  then 
evaporated  until  a  pellicle  forms,  and  set  aside  to  crystallize. 
The  acid,  dried  on  brick  or  biscuit-ware,  may  be  purified  by 
carefully  fusing  it,  when  sulphuric  acid  and  bichromate  of 
potassa  form  an  insoluble  salt  of  oxide  of  chrome ;  or  by  re- 
solution in  water,  adding  oil  of  vitriol  until  a  precipitate  ap* 
pears,  evaporation  and  slow  crystallization. 

Oxide  of  Antimony. — Hornung  (Journ.  de  Pharm.  1848) 
gives  the  following  economical  process  (a  modification  of  Fre- 
derking's)  for  preparing  the  oxide  of  antimony  to  be  used  in 
the  manufacture  of  tartar  emetic.  Mix  together  in  an  iron 
vessel  15  pts.  finely-powdered  sulphuret  of  antimony  and 
36  pts.  sulphuric  acid,  expose  to  a  gentle  heat  for  12  to  18 
hours,  and  stir  frequently.  The  mixture  thickens  at  first,  but 
afterwards  liquefies  upon  an  increase  of  the  temperature,  and 
finally  becomes  white ;  sulphur  fuses  and  separates,  and  sul- 
phurous acid  fumes  are  disengaged.  The  -heat  and  stirring 
are  continued  as  long  as  these  phenomena  continue.  When 
the  vapor  or  gas  evolved  consists  only  of  sulphuric  acid,  water 
is  to  be  gradually  added,  and  the  mass  washed  for  the  removal 
of  free  sulphuric  acid.  The  subsulphate  of  antimony  is  to  be 
decomposed  with  carbonate  of  soda,  and  the  resulting  oxide 
of  antimony  washed.  13  pts.  dry  greenish-white  oxide,  soluble 
in  tartaric  acid,  are  thus  obtained  from  15  pts.  sulphuret  of 
antimony. 

Sulphantimoniate  of  Sodium, — Van  der  Corput  prepares 
this  (Schlippe's)  salt  by  intimately  mixing  together,  in  powder, 
8  pts.  effloresced  sulphate  of  soda,  6  pts.  sulphuret  of  an- 
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timony,  and  3  pts.  vegetable  charcoal.  This  mixture  is  to  be  ' 
heated  in  a  covered  crucible,  and  when  the  fluid  mass  ceases 
to  foam,  it  is  to  be  boiled  in  a  capsule  with  1  pt.  sulphur  and 
q.  8.  of  distilled  water.  The  liquor,  filtered  and  left  to  repose, 
deposits  colorless  crystals  of  SNaS+SbS^+lSHC.  (Repert. 
der  Pharm.  1848,  and  Ghem.  Gaz.  vi.  268.) 

Black  Svlphuret  of  Mercury. — Vogler  (Journ.  de  Pharm.. 
H848)  prepares  this  salt  more  readily  than  by  trituration,  as 
follows.  4  oz.  mercury  are  mixed  with  1  oz.  sublimed  sulphur, 
'Washed  and  sieved,  and  the  whole  placed  in  a  capacious  glass 
vessel,  and  shaken  for  two  hours.  After  this,  another  ounce 
of  sulphur  is  added  at  intervals,  and  the  agitation  continued 
^intil  every  trace  of  mercury  ceases  to  be  visible  to  the  eye. 
7wo  more  ounces  of  sulphur  are  then  added,  and  the  mix- 
ture again  shaken  until  the  entire  incorporation  of  the  mer- 
cury with  the  sulphur,  as  may  be  ascertained  by  the  aid  of 
a  lens. 

2.  Organic  Bodies. — Some  of  the  most  interesting  of  these, 
to  the  pharmaceutist,  are  the  alkaloids,  and  the  volatile  liquids 
chloroform  and  collodion. 

Separation  of  Cinchonin  from  Quinin. — 0.  Henry's  process 
(Joura.  de  Pharm.  1849)  for  determining  the  proportion  of 
cinchonin  in  sulphate  of  quinin  is  based  upon  the  difference  in 
solubility,  in  cold  water,  of  the  acetates  of  the  two  alkaloids. 
10  grm.  of  the  mixed  sulphates  are  mixed  with  4  grm.  acetate 
baryta,  triturated  with  60  grm.  water,  slightly  acidulated  with 
acetic  acid,  strained  and  filtered.  Two  volumes  of  alcohol  of 
35^  are  added  to  the  filtrate,  and  then  sulphuric  acid  in  ex- 
cess. After  filtration,  add  ammonia,  and  boil :  the  cinchonin 
precipitates  while  the  quinin  remains  in  the  alcoholic  liquid. 

Quinidin. — This  new  alkaloid,  according  to  F.  L.  Winck- 
ler  (Buch.  Rep.  xlviii.  385),  occurs,  with  quinin,  in  one  of  the 
new  barks  most  resembling  Huamalies.  It  is  crystallizable, 
Bojuble  in  alcohol,  and  slightly  so  in  water.  Its  sulphate  b  so 
aimilar  in  appearance  to  the  sulphate  of  quinin,  that  it  is  diffi- 
cultly distinguishable  from  the  former. 
Quinoidin. — After  preparing  quinin  and  cinchonin  from 
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Peruvian  bark,  a  resinous  mass,  quinoidin,  remains,  which  has 
been  supposed  to  be  a  mixture  of  resin,  &c.  with  quinin  and 
cinchonin,  or  a  modification  of  these  alkaloids. 

Roder  (Mittheilungen  des  Schweizer  Apothekervereins, 
i.  31)  gives  a  method  by  which  he  obtained  upwards  of  40 
per  cent,  of  quinin,  and  10  per  cent,  of  cinchonin,  from  dif- 
•ferent  samples  of  quinoidin.  Of  the  residue,  about  30  per 
cent,  was  resin.  The  process  is  as  follows.  A  solution  of  a 
I  pt.  protochloride  of  tin,  in  2  pts.  water,  is  added  to  4  pts. 
alcohol  (.865)  holding  1  pt.  quinoidin :  resin  precipitates. 
Ammonia  is  poured  into  the  decanted  supernatant  liquor,  and 
the  resulting  precipitate  drained,  washed,  dried,  and  exhausted 
with  alcohol.  The  treatment  is  repeated  with  half  the  quan- 
tity of  tin-salt  first  employed,  and  the  clear  liquids  again 
precipitated  by  ammonia.  The  precipitates,  washed,  dried, 
and  displaced  as  before,  yield  a  tincture  which,  when  neu- 
tralized with  dilute  sulphuric  acid  and  evaporated,  drops 
crystals  of  sulphate  of  quinin.  The  cinchonin  remains  in  the 
filtrates  from  the  tin  and  quinin  precipitates. 

Winckler  (Journ.  fiir  Pract.  Pharm.  xv.  281)  detects  the 
presence  of  crystallized  sulphates  of  quinin  and  cinchonin  in 
quinoidin,  by  the  use  of  hyposulphite  of  soda,  which  imme- 
diately precipitates  hyposulphite  of  quinin,  in  a  white  crys- 
talline form,  and  hyposulphate  of  cinchonin  as  four-sided 
needles,  from  their  solution  in  hydrochloric  acid.  Both  salts 
disengage  sulphuretted  hydrogen  and  sulphurous  acid  upon 
treatment  with  concentrated  sulphuric  acid.  Dilute  sulphuric 
acid  converts  them  into  sulphates,  with  evolution  of  sulphurous 
acid  and  elimination  of  sulphur.  The  amorphous  alkaloids, 
or  quinoidin,  when  saturated  with  muriatic  acid,  do  not  yield 
these  precipitates.  (Ch.  Gaz.  vi.  122.) 

The  Bark  of  Adansonia  Digitata* — Dr.  Duchassaing,  a 
physician  at  Guadaloupe,  employs  this  bark  with  great  success 
in  intermittent  fevers.  (Comptes  Rendus,  xxvi.  and  Ch.  Gaz. 
vi.)  It  is  without  action  upon  the  nervous  system  and  improves 
the  digestive  powers.  It  is  used  in  decoction  made  by  boiling 
1  oz.  of  bark  in  a  litre  of  water,  and  evaporating  to  one-third ; 
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and  this  quantity  has  served  to  core  even  where  quinin  had 
failed.  The  bark  is  abundant  in  the  French  colony  of  Senegal. 
Te9t  far  Opium. — Hensler  (L'Union  Medicale,  1848)  pro- 
poses the  following  test  for  the  presence  of  minute  quantities 
of  opium,  founded  upon  the  property  of  porphyroxin  of  being 
reddened  when  heated,  by  dilute  muriatic  acid.  The  suspected 
substance  is  to  be  mixed  with  a  small  portion  of  potassa  and 
shaken  with  ether.  Bibulous  paper  is  to  be  moistened  in  this 
solution,  and  dried  after  each  immersion.  Dilute  muriatic 
acid  is  then  applied,  and  the  paper  exposed  to  the  vapor  of 
boiling  water.  If  opium  be  present,  the  paper  acquires  a 
reddish-purple  tint. 

Papaverin. — This  new  alkaloid,  discovered  by  Merck  in 
opiom,  has  the  formula  G^H^^NOg.  It  forms  crystals  insolu- 
ble in  water,  and  more  soluble  in  hot  than  in  cold  alcohol,  and 
ether.  Its  salts  are  crystallizable.  It  is  prepared  by  adding 
soda  to  a  decoction  of  opium,  treating  the  precipitate  with 
alcohol,  and  evaporating  the  strained  tincture  to  dryness. 
The  residue  is  treated  with  dilute  acid,  the  liquid  filtered,  and 
ammonia  added.  The  resinous  precipitate  is  then  to  be  dis- 
8ol?ed  in  dilute  hydrochloric  acid,  and  acetate  of  potassa 
added.  The  resinous  precipitate  thus  thrown  down,  after 
haying  been  washed  with  water,  is  then  to  be  acted  on  with 
boiUng  ether,  which,  on  cooling,  drops  the  papaverin  in  crys- 
tals. (Liebig's'Annalen,  1850.) 

Strychnin. — Molyn  (Journ.  de  Ghim.  M^d.  3)  proposes  the 

following  method  for  making  pure  strychnin.     8  pounds  of 

nux  vomica  are  made  into  paste,  with  an  equal  weight  of  water, 

and  left  to  repose,  for  3  weeks,  in  a  temperature  of  68^-78°. 

The  fermented  mass  is  then  pressed  and  exhausted  by  three 

several  boilings  with  water,  and  the  expressed  liquids  united 

and  evaporated  to  12  quarts.     9  oz.  lime  are  next  added,  and 

after  a  repose  of  6-8  hours,  the  mass  is  strained  and  pressed, 

and  the  resulting  liquid  treated  with  sulphuric  acid  to  remove 

lime,  filtered,  and  evaporated  to  2  qts.  and  subjected  to  a  second 

treatment  as  before,  with  1  oz.  lime.     The  precipitates,  after 

the  entire  expulsion  of  all  liquid  by  pressure,  are  to  be  dried, 
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powdered,  and  digested  with  alcohol  of  .935,  which  removes 
bmcin  and  coloring  matter,  and  then  displaced  with  spirit 
of  .838.  This  tincture,  relieved  of  four-fifths  of  its  alcohol 
by  distillation,  will  drop  strychnin  in  granules,  which  may  be 
rendered  perfectly  pure  by  washing  in  alcohol  of  .935  and 
recrystallization. 

Thein. — Heijnsius  (Scheidk.  Onderzoek,  and  Ch.  Gaz.  viii.) 
recommends  an  easy  method  for  preparing  thein  by  sublima- 
tion. For  this  purpose,  damaged  tea  is  placed  in  an  iron  pot, 
covered  with  filtering-paper,  and  surmounted  by  a  paper 
cylindric  cap.  Cautious  application  of  heat  insures  the  suc- 
cess of  the  operation. 

Oenanthin, — A  resinous  principle,  obtained  by  Gerding 
(Journ.  f.  Prac.  Chem.  1848)  from  the  plant  Oenanthe  fisttUosa^ 
Its  effect  upon  the  system  is  very  decided  and  powerful,  pro- 
ducing hoarseness  and  even  vomiting,  when  taken  in  the  dose 
of  a  half  to  one  grain. 

Cedron. — This  remarkable  substance  is,  according  to  Hooker 
(Lond.  Pharm.  Journ.  x.  344),  the  cotyledon  of  the  seed  of 
the  Simaba  Cedron^  a  plant  indigenous  to  Panama,  New  Gre- 
nada. The  seed,  as  well  as  the  bark  and  wood,  are  bitter  and 
tonic.  So  highly  is  it  esteemed  by  the  natives,  as  an  antidote 
for  bites  of  venomous  reptiles,  and  as  a  specific  in  intermittents 
and  diseases  of  the  stomach  generally,  that  it  commands,  fre- 
quently, an  enormous  price.  Herran  (Comptes  Rendus,  1850), 
who  administered  it  in  eight  cases,  attests  its  efficacy.  He 
gave  it  in  doses  of  5  or  6  gr.,  mixed  with  a  spoonful  of  brandy, 
and  at  the  same  time  dressed  the  bitten  part  with  linen  saturated 
with  some  of  the  spirituous  liquor.  After  repose,  the  patient 
recovered  without  any  repetition  of  the  dose.  A  similar  treat- 
ment was  equally  successful  in  cases  of  fever,  where  quinin 
had  failed. 

Q-ithagin, — A  poisonous  principle,  obtained  by  Scharling 
(Central  Blatt,  1850)  from  the  seeds  of  the  Agrostemma 
GHthagOy  or  corncockle.  It  is  a  starch-like  inodorous  sub- 
stance, soluble  in  water  and  dilute  alcohol,  and-  insoluble  in 
ether. 
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Atropin. — Rebourdain  {Comptea  Rendus,  1850)  gives  the 
following  process  for  the  ready  preparation  of  atropin.  Fresh 
belladonna  leaves  are  to  be  bruised,  the  juioe  extracted  by 
pressure,  heated  to  176°-19-1°  F,  and  filtered.  When  the 
filtrate  has  cooled,  4  grni.  caustic  potassa  and  30  grm.  chloro- 
form per  quart  are  added,  and  the  whole  well  shaken  together. 
After  an  hour's  repose,  the  chloroform,  holding  in  aolntion  the 
atropin,  subsides  as  the  lower  stratum,  and  after  dccantation 
of  the  supernatant  liquid,  is  to  be  waahed  repeatedly  with 
'KBter.  The  chloroform  solution  is  then  distilled  over  a  water- 
bith.  The  residue  in  the  retort,  by  digestion  with  dilute  sul- 
phnric  acid,  yields  the  atropin.  This  solution,  on  treatment 
with  carbonate  of  potassa,  drops  the  atropin,  which  may  be 
obtained  in  acicular  crystal  by  resolution  in  alcohol  and  spon- 
t&neou9  evaporation. 

Pytvtartarie  Acid. — According  to  Arppe  (Liebig's  Anna- 
len,  IxT.)  pyrotartaric  acid  may  be  prepared  by  distilling 
together,  in  a  capacious  green-glass  retort,  a  mixture  of  equal 
parts  of  powdered  crystals  of  tartaric  acid  and  pumice-Btone 
dut.  For  2fti  acid,  the  time  required  ia  12  hours.  The  dis- 
tillate ia  to  be  miied  with  water,  the  supernatant  empyrcumatic 
oil  separated  by  the  aid  of  a  funnel,  and  the  liquor  gently 
evaporated  and  set  aside.  The  crystalline  masg  which  forms 
i»  to  be  pressed  between  paper,  and  then  spread  upon  papers 
tatorated  with  alcohol  in  order  to  remove  the  empyreumatic 
and  coloring  matters.  The  product  amounts  to  7  per  cent, 
of  the  acid  employed. 

Anhydro^is  Prussia  J«d.— Wiihler  (Central  Elatt,  1850) 
gives  the  following  process  for  preparing  anhydrous  pruesic 
uid.  10  pts.  prussiate  of  potassa,  7  pts.  sulphuric  acid,  and 
14  pts.  water  are  mixed  together  in  a  retort  and  distilled  over 
n  open  charcoal  fire.  The  neck  of  the  retort  should  be  raised 
to  an  angle  of  45"  and  occasionally  cooled,  so  as  to  condense 
and  drive  back  the  aqueous  vapor,  and  thus  prevent  its  passing 
over  into  the  drying-tube  attached,  containing  the  chlorido 
of  ealcium.  Between  this  latter  tube  of  U  shape,  there  should 
be  another  vessel  containing  a  small  quantity  of  chloride  of 
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calcium  or  cyanide  of  potassiam,  and  both  must  be  sur- 
rounded with  water  of  86^  F.  By  enclosing  the  condenser 
in  a  mixture  of  ice  and  salt,  the  acid  is  made  to  crystallize. 

Gallic  Acid. — This  acid  may  be  made  by  boiling  tannin 
with  dilute  sulphuric  acid,  until  the  liquid  crystallizes  on  cool- 
ing. Wetherill  (Journ.  Pharm.  xii.  107)  gives  1  pt.  sulphuric 
acid  (1.84)  to  4  pts.  water,  as  the  proper  strength  of  the  acid ; 
and  500  cubic  centimetres  of  this  mixture  to  50  grm.  dry  tan- 
nin, as  the  best  proportions.  The  product  will  be  upwards  of 
40  grm.  gallic  acid. 

Succinic  Acid. — Wackenroder  has  found  that  much  of  the 
commercial  acid  is  adulterated  largely  with  tartaric  acid, 
drenched  with  oil  of  amber.  (Archiv.  d.  Pharm.  1.  280.) 

Chloroform. — Soubeiran  (Comptes  Rendus,  1847)  proposes 
to  prepare  pure  chloroform  for  medicinal  purposes,  by  the 
following  process.  10  pts.  of  the  best  chloride  of  lime  are 
mixed  with  60  pts.  water,  well  stirred  and  transferred  to  a 
copper  still  of  at  least  one-third  greater  capacity  than  the 
volume  of  liquid,  adding  2  pts.  alcohol  of  0.85.  The  apparatus 
being  luted  tightly  is  heated  by  a  brisk  fire.  As  soon  as 
the  mixture  reaches  176^  a  violent  intumescence  ensues,  when 
the  fire  must  be  immediately  removed,  to  prevent  the  liquid 
from  running  over  into  the  receiver.  This  mishap  being 
guarded  against  by  careful  management  of  the  heat,  the  dis- 
tillate commences  to  pass  over  and  continues  rapidly.  When 
the  action  becomes  slow,  the  fire  must  be  restirred  in  order  to 
hasten  it.  When  the  distillate  ceases  to  taste  sweet,  the  pro- 
cess is  terminated.  The  distillate  consists  of  two  strata,  one 
dense  and  yellowish,  consisting  of  chloroform  contaminated 
with  alcohol  and  chlorine ;  the  other  is  a  mixture  of  water, 
alcohol,  and  chloroform,  and,  after  a  day,  deposits  a  portion  of 
the  latter  product.  The  chloroform  is  to  be  decanted,  washed 
by  agitation  with  water,  the  chlorine  removed  by  a  dilute  so- 
lution of  carbonate  of  soda,  and  then  rectified  over  chloride 
of  calcium  in  a  water-bath.  As  the  operation  is  more  pro- 
ductive the  quicker  it  is  effected,  the  pulverized  chloride  of 
lime  should  be  mixed  with  hot  water. 
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Soubeiran  determines  the  •purity  of  chloroform  by  means 
of  a  test  liquid  of  40°,  or  spec.  grav.  1.36,  made  by  mixing 
equal  parts  of  concentrated  sulphuric  acid  and  distilled  water, 
and  allo¥^g  the  whole  to  cool.  One  drop  of  chloroform  poured 
into  this  liquid  will  sink  if  it  is  free  from  alcohol. 

Bottcher's  process  (Polytech.  Notizbl.  No.  i.)  is  to  distil  to 
dryness,  in  an  iron  retort,  equal  parts  of  acetate  of  soda  and 
chloride  of  lime.  A  large  quantity  of  dilute  acetone  and  but 
little  chloroform  passes  over.  The  distillate  is  then  to  be 
mixed  with  chloride  of  lime  and  again  distilled,  and  the  same 
process  repeated  a  third  time,  in  order  to  decompose  the  whole 
of  the  acetone.  The  last  distillate  is  to  be  rectified  over 
caustic  lime. 

According  to  Soubeiran  and  Mialhe  ( Journ.  de  Pharm.  1849) 
there  are  two  kinds  of  chloroform  in  commerce.  One,  the 
normal  chloroform,  prepared  by  the  action  of  hypochlorite  of 
lime  upon  alcohol ;  the  other  made  from  pyroxylic  spirit  in- 
stead of  alcohol.  The  latter  {methylic  chloroform)^  though 
similar  in  appearance  to  the  former,  is  less  sweet,  has  a  dif- 
ferent odor,  and  produces  nausea.  Its  spec.  gray,  is  only  1.418, 
and  its  boiling  point  much  lower  than  true  chloroform.  These 
discrepancies  do  not  proceed  from  any  actual  difference  in  the 
two  liquids,  but  are  owing  to  the  presence  of  a  peculiar  chlo- 
rinated oil,  obtained  in  both  instances,  but  readily  separable 
firom  the  normal  chloroform.  It  is  to  the  presence  of  this 
oil  that  the  nausea  and  other  ill  effects  of  chloroform  in  certain 
instances  are  attributable,  and  therefore  methylic  chloroform 
is  unfit  for  inhalation,  it  being  impossible  to  remove  all  the 
empyreuma  from  it.  To  separate  it  from  normal  chloroform, 
the  latter  must  be  distilled,  and  the  process  stopped  before  the 
end  of  the  operation,  in  order  to  prevent  the  reproduction  of 
the  mixture. 

When  chloroform  is  poured  upon  a  doubled  sheet  of  bibu- 
loas  paper,  one  portion  soaks  through,  and  another,  by  its 
rapid  evaporation,  produces  sufficient  cold  to  congeal  it  into 
crystals. 

Alcohol  in  Chloroform. — Cattel  detects  the  presence  of  al- 
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cohol  in  chloroform  by  adding  one  or  two  crystals  of  chromic 
acid  to  2  drachms  of  the  suspected  mixture.  If  it  contains 
alcohol,  the  acid  is  soon  reduced  to  green  oxide.  (Journ.  de 
Chim.  M^d.  iv.  267.)  ^ 

On  the  tests  and  purification  of  chloroform,  by  Dr.  Grego- 
ry, see  Chem.  Gaz.  yiii.  189.  The  method  was  afterwards 
shown  to  be  defective,  rendering  the  chloroform  liable  to 
decomposition. 

Collodion, — Maynard  (Silliman's  Journ.)  was  the  first  to 
propose  an  ethereal  solution  of  gun-cotton  as  a  substitute  for 
adhesive  plaster.  The  ordinary  gun-cotton  is,  however,  some- 
what insoluble  in  ether.  It  must  therefore  be  prepared  by  a 
special  method,  known  as  Malgaigne's  (Lond.  Med.  Gaz.  1848), 
which  gives  a  perfectly  soluble  product. 

Mix  together,  in  a  stone  pan,  40  oz.  purified  nitre  in  powder, 
with  60  oz.  of  sulphuric  acid  of  66^,  and  stir  in  2  oz.  of 
finely-carded  cotton.  After  3  minutes,  remove  the  cotton 
with  a  glass  rod  and  plunge  it  into  a  large  volume  of  water, 
and  renew  the  washing  with  fresh  water  until  the  removal  of 
all  acidity.  Press,  dry  in  a  warm  room,  and  pull  out  the 
wool.  8  oz.  of  this  cotton  form,  with  125  pts.  of  rectified 
ether,  a  ready  solution,  which  must  be  diluted  with  8  pts.  of 
rectified  alcohol  and  strained  through  a  linen  cloth. 

The  liquid  is  the  collodion  of  the  shops,  now  much  used  for 
surgical  purposes.  It  is  applied  either  alone  with  a  brush,  or 
upon  a  linen  cloth.  Its  adhesiveness  is  said  to  be  increased 
by  the  addition  of  Venice  turpentine.  The  parts  to  which  it 
is  to  be  applied  must  be  free  from  all  dampness,  as  water  de» 
composes  the  collodion. 

When  containing  one  grain  of  morphin  to  the  ounce,  it  is 
also  a  very  efficient  remedy  for  the  toothache. 

As  the  solvent  of  ethereal  extract  of  cantharides,  it  is  an 
admirable  blistering-plaster.  It  may  be  spread  on  with  a 
camel's  hair  pencil.  The  evaporation  of  the  ether  leaves  a 
dry  coating  in  a  few  seconds ;  and  as  soon  as  the  principle 
of  the  cantharides  begins  to  act  upon  the  epidermis,  the  coat- 
ing rises  and  forms  a  blister.    If  opened  at  the  side,  the  film 
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of  collodion  remains  unbroken,  and  by  thus  protecting  the 
sore  obviates  the  necessity  of  dressing  it  with  ointment.  It  is 
^  much  more  active,  cleanly,  and  convenient  vesicant  than 
t:he  ungufnt.  eantharid.  (Lond.  Pharm.  Journ.  1850.) 

Benzole. — This  liquid  carbohydrogen,  so  valuable  as  an 
economical  solvent  of  caoutchouc,  gutta-percha,  resins,  and 
ether  difficultly  soluble  substances,  is  readily  prepared  by 
Ikfansfield's  process  (Journ.  of  Chem.  Soc.  i.,  and  Chem.  Oaz. 
Tii.)  from  coal-tar. 

The  light  coal-naphtha,  obtained  in  the  early  stage  of  the 
distillation  of  coal-tar,  is  distilled  in  a  metal  retort  having  its 
head  surmounted  with  a  chamber  containing  cold  water,  so 
that  the  liquids  less  volatile  than  water  may  be  condensed  and 
fall  back  into  the  retort  or  into  a  separate  receiver,  while  those 
more  ethereal  pass  on  in  vapor  to  a  condensing  vessel  kept 
cool  with  water  or  ice.  The  liquid  ceases  to  pass  as  soon  as 
the  water  in  the  chamber  commences  to  boil,  because  all  vapor 
volatile  below  212^  has  then  been  driven  over  into  the  con- 
denser. The  distillate  is  rectified  by  a  second  distillation  as 
above,  taking  care,  this  time,  that  the  temperature  of  the 
water  surrounding  the  head  of  the  still  shall  not  quite  reach 
176°  F.,  that  being  the  boiling  point  of  Benzole.  The  dis- 
tillate obtained  before  the  temperature  within  the  retort  has 
risen  to  194°  F.,  is  a  yellowish  volatile  oil,  which  at  4°  F. 
drops  one-half  of  its  bulk  in  crystals. 

This  liquor,  by  agitation  with  one-tenth  its  volume  of  strong 
nitric  acid  for  the  removal  of  the  oxidable  substances,  and, 
subsequently,  after  separation  from  the  acid,  with  one-fourth 
its  volume  of  oil  of  vitriol,  to  separate  neutral  oils,  basic,  and 
coloring  matters,  is  prepared  for  the  last  distillation.  All  the 
distillate  obtained  below  194°  is  to  be  reserved  and  washed 
with  water,  and  finally  with  an  alkaline  solution.  The  purifi- 
cation is  completed  by  congealing  it  at  4°  F.  and  pressing  out 
the  solid  portion,  filtering,  and  drying  by  means  of  chloride 
of  calcium. 

The  volatility  of  benzole  imparts  great  value  to  it  as  the 

solvent  of  resins  for  forming  varnishes,  or  artificial  cuticles  in 
l2 
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dressing  wounds  and  burns.  Those  resins,  as  copal,  &c.,  which 
do  not  dissolve  in  the  liquid,  yield  readily  to  the  vapor. 

Air  or  coal-gas,  surcharged  with  benzole,  yields  a  flame  of 
highly  luminous  power,  and  the  author  has  recommended 
(Ch.  Gaz.  vii.  188)  a  system  of  illumination  based  upon  this 
property. 

So  also,  when  mixed  in  the  proportion  of  one  volume  to  two 
of  alcohol  or  pyroxylic  spirit  of  .840,  it  forms  an  admirable 
burning  fluid. 

It,  moreover,  possesses  anaesthetic  properties. 


V.  KALISTICS. 

It  embraces  the  ornamenting  and  modifying  of  tissue§, 
siieh  as  yams,  cloths,  horn,  ivory,  paper,  leather,  &c.,  and 
may  accordingly  be  divided  into  processes  performed  on  textile 
fabrieSj  yam,  cloth,  and  on  sheet  fabrics,  paper,  leather,  gum- 
elastic  ;  while  a  third  division  embraces  the  cements  and  var- 
nishes employed  upon  those  fabrics. 

1.  Textile  Fabrics 

Includes  the  preparation  of  fibre  and  dyes,  the  processes 
of  dyeing  and  calico-printing. 

1.  Fibrous  substances^  such  as  cotton,  wool,  silk,  &c.  are 
bleached  and  dyed  of  various  colors,  either  in  the  crude  state, 
or  as  yam,  or  woven  into  cloth.  When  colored  uniformly, 
throughout,  they  are  said  to  be  dyed ;  when  colored  topically, 
or  according  to  figures  and  designs,  they  are  said  to  be  printed. 
The  term  calico-printing  has  been  applied  to  topical  dyeing, 
hot  the  general  term  should  be  color-printing^  since  the  art 
consists  in  the  application  of  colors  to  textile  fabrics  of  cotton, 
wool,  silk,  &c.,  as  well  as  to  wall-paper. 

Flax  and  Hemp  Retting, — The  process  of  retting,  as  usually 
practised,  is  objectionable  on  many  accounts ;  it  requires  much 
time,  the  putrefaction  disseminates  a  disagreeable,  and,  it  is 
helieTed,  a  miasmatic  odor;  and  it  is  moreover  very  liable  to 
he  carried  too  far,  to  the  injury  of  the  fibre.  Poole's  method 
(Rep.  Pat.  Inv.  1845)  consists  in  the  use  of  dilute  acid  to  dis- 
Bolve  the  material  which  glues  the  fibres  together.  A  bundle 
of  flax  or  hemp  is  saturated  with  water  and  exposed  to  the  air 
for  8-9  hours,  then  again  saturated  towards  evening  and  ex- 
poeed  for  the  night.  The  following  morning  it  is  put  into  a  vat 
containing  sulphuric  add  diluted  with  200  pts.  water  for  berni^ 
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(with  400  pte,  for  flax),  and,  after  a  time,  is  removed  and  put 
on  a  lattice.  The  operation  is  repeated  in  the  course  of  5—6 
hours,  and  oftencr,  until  the  retting  ia  complete,  which  is 
indicated  by  black  spots  on  the  stems.  It  is  then  rinsed 
thoroughly  in  water,  passed  through  a  bath  of  1  pt.  potash 
in  10,000  pts.  water,  to  neutralize  any  remaining  acid,  and, 
lastly,  rinsed  in  clean  water,  and  dried. 

Hemp  and  Linen,  with  New-Zealand  Flax, — New-Zealaod 
flax  diminishes  the  value  of  cordage,  &c.  made  of  hemp  or 
fiax,  rendering  it  less  durable.  Vincent  gives  the  following 
method  of  detecting  the  mixture.  (Comptes  Rendua,  1847.) 
Hemp  6bre,  dipped  for  a  few  seconds  into  nitric  acid,  is 
colored  pale-yellow,  linen  not  at  all,  and  New-Zealand  flax 
blood-red.  A  piece  of  cloth,  containing  both  flax  and  New- 
Zealand  flax,  dipped  into  the  acid,  showed  red  striae  in  the 
woof  and  none  in  the  chain,  which  was  all  common  flax. 

To  detect  Cotton  in  Linen. — Elaner  has  puhliahed  a  critical 
rciiew  of  the  various  methods  proposed  to  distinguish  cotton 
and  flaxen  fibres  (Berlin.  Industrie  u.  Handelsb!.  xxiv.),  the 
best  of  which  we  extract  from  his  report.  Stockhardt  ob- 
served that  a  flaxen  fibre,  inflamed  in  a  vertical  position,  and 
then  extinguished,  appeared  to  be  carbonized  at  that  end  in  a 
smooth,  coherent  shape,  while  cotton,  similarly  treated,  ap- 
peared to  be  spread  out  like  a  brush  or  tuft.  Eisner  observes 
that  it  especially  occurs  when  the  flame  is  violently  blown 
mid  llifit  it  succeeds  with  dyed  goods,  unless  dyed  by  chrom 
yellow. 

The  potash  test  consists  in  putting  the  fibre  into  boilinj 
caustic  potassa-lye  for  a  couple  of  minutes,  when  the  flax  turoi 
deep-yellow  and  the  cotton  is  scarcely  changed.     The  test  id 
not  reliable. 

One  of  the  best  is  the  microscopic  examination,  for  whq 
flax  is  maguiGed  SOOtiuH'-:.  *'  ''     bug,  compact  tabt 

with  u  narrow  channel  in  i-otton  spears  | 

bo  flHllenrd,  ribbon-like  '  .  nid«  channel,  a 

iriol  b  reliable  :]^^^xpcrienoe^ 
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Iiand,  but  every  trace  of  weaver's  gum  must  have  been  pre- 
^nously  removed  by  boiling  ¥rith  water.  The  fibres  are  laid 
on  a  plate  of  glass,  and  oil  of  vitriol  dropped  on  it.  A  single 
lens  is  soffioient  to  observe  the  efiect.  In  a  short  time  the 
€K)tton  fibre  is  dissolved,  the  flax  unaltered,  or  only  the  finest 
£bres  attacked. 

The  oil  test  is  also  a  good  one,  and  convenient  in  execution. 
KThen  flaxen  fibres  are  rubbed  up  with  olive-oil,  they  appear 
transparent,  like  oiled  paper,  while  cotton,  under  similar  cir- 
cumstances, remains  white  and  opake.  Dyed  goods  exhibit 
the  same,  if  previously  bleached  by  chloride  of  lime. 

Eisner's  method  consists  in  putting  the  fibres  for  a  few 
minutes  into  a  tincture  of  various  red  dyes,  of  which  cochineal 
and  madder  give  the  most  striking  results.  The  tincture,  is 
made  by  putting  1  pt.  madder,  &c.  into  20  pts.  common  alcohol 
for  24  hours.  In  the  cochineal  tincture,  cotton  is  colored  bright- 
red  ;  flax,  violet ; — ^in  madder,  cotton  becomes  light-yellow ; 
pure  flax,  yellowish-red. 

It  is  better  to  employ  several  of  these  tests,  the  microscopic, 
oil,  sulphuric  acid,  and  combustion,  rather  than  to  rely  upon 
a  single  test. 

Tanning  Cotton  and  Linen, — English  and  French  fisher- 
men have  been  long  in  the  habit  of  tanning  their  sails,  &c.  in 
bark  liquors,  in  order  to  render  them  more  durable.  Millet 
states  that  pieces  of  linen,  treated  for  72  hours  with  an  oak- 
bark  liquor  at  150^,  and  stretched  on  frames,  remained  unal- 
tered in  a  damp  cellar  for  10  years ;  while  untanned  linen  in 
the  same  place  and  for  the  same  time  had  entirely  rotted. 
The  one  frame,  also  tanned,  was  perfectly  preserved,  and  the 
other,  untanned,  had  rotted.  It  was  further  shown  that  linen, 
which  had  begun  to  moulder,  might  be  preserved  from  further 
change  by  being  tanned.  It  seems  to  be  only  necessary  that 
the  articles  should  be  kept  2  or  3  days  in  a  warm  splution  of 
tannin.     Sponge  may  be  similarly  tanned. 

2.  Bleaching. — The  oldest  process  of  employing  sun  and 

dew  is  still  resorted  to,  but  has  been  almost  supplanted  by  the 

use  of  chlorine  or  chloride  of  lime.     The  new  and  singular 

9 
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Rubstftnce,  ozone  (singukr,  because  bnt  Uttle  understood],  » 
to  pomefla  bleaching  properties,  and  hence  we  notice  it. 

Oxove. — PhosphoruB  kept  in  moist  air  imparts  to  it  tbe  prt 
perty  of  bleaching  variouB  vegetable  colors,  and  when  kepti 
too  long  in  this  air,  their  texture  is  weakened,  as  in  bleaching 
by  chlorine.  Such  air  is  termed  ozonized  air  by  Schiinbein, 
who  (IrBt  inveatigated  its  properties,  and  called  the  substance 
itself  otone,  A  convenient  way  of  making  ozonized  air  is  to 
cover  the  bottom  of  a  capacious  bottle  with  water,  to  set  in  it 
a  stick  of  phosphorus,  which  must  rise  above  the  water,  to 
close  it  loosely  with  a  cork,  and  place  it  in  a  temperature  of 
fiO-6H°.  The  air  will  be  ozonized  in  the  course  of  an  hour, 
mny  be  used,  and  fresh  ozone  obtained  with  the  t 
rangement. 

Its  blenching  effects  are  due  to  its  large  content  and  Iw 
combination  of  oxygen,  analogous  to  that  of  binoxide  of  li 
drogon.  and  to  that  of  dilute  solutions  of  chlorine.  A  colo^ 
ing  Bubstance  is  changed  in  its  nature  by  oxidation,  and  i 
colorless  compounds  formed.  Schiinbein  hns  further  shown 
its  oxidiiing  effect  on  protosalts  of  manganese.  By  writing 
with  a  solution  of  sulphate  of  manganese,  and  putting  the 
dry  writing  for  a  short  time  into  a  bottle  of  oionized  air,  the 
writing  tppmra  of  »  brown  color,  from  the  formation  of  per- 
oxide of  manganese.  The  writing  will  vanish  in  salphnrooa 
aeid  by  rvduction  to  pr«t«xid«,  and  will  reappear  in  ozonized 


fitt*ichim<i  Syfinfff.—.KUfT  e>xtracHng  lime  by  dilute  muriatic 
acid,  and  washing  with  wat«r,  h  is  put  into  rery  dilute  muriatic 
itcid  kftd  K  wintioa  of  chloride  of  lime  added,  after  which  it 
ia  rnmed  in  water  and  passed  through  on  acid  bath.  It  is 
then  pat  into  very  dilute  eulphnric  actd,  containing  sulphite 
nf  aotla,  iboroughty  washed,  pressed  oal  and  dried.  (Kreeoler 
m  Jovm.  f.  Clieui.  n.  Pliam.  IxiT.I 

Boftick,  exomiaiag  t^  effwt  of  chWide  of  lime  upon 
aluv4t.  sc^r.  f«>Tft<i3i.  Jke.,  tamd  thU  wkm  £ree  Gae  is  pre- 
t,MtVouendd 
»  ge^^  ''b^^^^^^^ltopMn  &aB  that 
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^where  the  alkaline  base  is  absent,  the  decomposition  by  oxida- 
tion is  more  violent :  a  fact  of  importance  in  the  use  of  this 
bleaching  agent. 

BristteB  Bleached. — ^Winkler  and  Fink  give  the  following 
ma  the  beat  method  of  bleaching  bristles.  (Monatsbl.  d.  Hess- 
isch.  Gewerbver.  1847.)  They  are  first  well  washed  in  a 
Bohitian  of  soft-soap  in  Inke-warm  water,  rinsed  in  cold  water, 
then  laid  for  2-8  days  in  a  saturated  solution  of  sulphurous 
acid  in  water,  well  washed,  and  dried.  By  merely  moistening 
and  exposing  them  to  the  air,  most  kinds  may  be  bleached, 
and  still  better  by  moistening  them  with  very  dilute  sulphuric 
add,  and  sunning  them.  In  the  latter  case,  however,  Winkler 
observed  that  they  were  slightly  attacked  by  the  acid. 

3.  Mordants. — Under  Chemic%^  we  have  seen  the  preparation 
of  the  two  great  mordants,  alum  and  copperas,  together  with 
several  others.  A  few  are  prepared  more  exclusively  for  the 
dyer,  and  some  by  the  dyer  himself. 

Penulphate  of  Iron. — A  mixture  of  powdered  copperas  and 
some  soda-saltpeter  is  ignited  for  a  short  time  in  a  crucible, 
and,  when  cooled,  extracted  by  water.  The  presence  of  the 
Bulphate  of  soda,  also  formed  by  the  process,  does  not  inter- 
fere with  its  employment  in  dyeing,  &c.  Eisner  properly 
remarks  that  this  process  is  not  as  economical  as  the  older 
method  of  heating  a  due  mixture  of  oxide  of  iron  and  oil  of 
titriol  in  a  cast-iron  vessel.  It  may  nevertheless  be  sometimes 
eonvenient  to  employ  it.  (Mechan.  Mag.  1847.) 

A  good  article  on  the  nitrates  of  iron,  &c.,  appears  in  the 
American  Journal,  2d  series,  ix.  SO,  by  Ordway. 

Nitrate  of  Copper. — This  salt  may  be  made  by  mixing  1} 
pts.  powdered  blue  vitriol  with  1  pt.  soda-saltpeter,  moistening 
it  with  water,  and  heating  it  in  a  crucible  until  the  fluid  mass 
hipiia  to  evolve  red  vapors.  The  solution  then  made  will 
MrtMa  sulphate  of  soda,  which  does  not  injure  its  value  to 
4kN{yw.  (Mechan.  Mag.  1847.) 

.  Nollner  proposes  (Ann.  der  Ghem.  u.  Pharm. 

f9  adapt  stoneware  receivers  to  the  retorts  in  which 

ii  ii  generated,  and  to  fill  them  with  granulated 
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tin.  The  concentruteil  Bolution  of  tin  thus  obtalaed  is  ( 
porated  in  n  tin  pan,  containing  an  excess  of  granulated  tin  ; 
so  that  the  pan  will  not  be  acted  on,  because  it  becomes  posi- 
tively, and  the  granulated  tin  negatively,  electric.  All  copper 
present  in  the  solution  is  precipitated  as  a  black  povder  on 
the  grannlated  tin. 

Salts  of  Tin. — Bouquet,  in  his  paper  upon  the  preparation 
of  some  protosalts  of  tin  (Journ.  de  Pharm.  xi.  460),  gives 
the  following  formula  for  making  the  sulphate  of  the  protoxide 
(SnOjSO,).  Dissolve  recently  precipitated  protoxide  of  tin 
in  warm  dilute  sulphuric  acid.  Kacreous  plates  of  sulphate 
separate  on  cooling. 

Atannafe  of  Soda. — It  is  usually  made  by  adding  caustic 
8oda-lye  to  a  solution  of  chloride  of  tin.  Another  method, 
suitable  for  dyeing  and  color-printiug,  consists  in  heating  22tti 
"caustic  soda  in  an  iron  crucible  to  a  red-heat,  adding  8Ib  soda 
saltpeter  and  4fti  common  salt,  bringing  it  to  fusion,  and  then 
adding  101b  granulated  tin.  The  heat  is  continued  until  ig- 
nition takes  place  and  the  mass  has  a  doughy  consistence. 
It  may  be  powdered  and  used  at  once,  or  may  be  purified  by 
Bolution  in  water  and  crystalhzation.  (Journ.  of  Arts,  1846.) 

Arsem'ate  and  Stannate  of  Soda. — Stannate  of  soda  is  made 
as  usual  from  oxide  of  tin  and  soda,  or  tin  and  nitrate  of  soda, 
and  dissolved  in  water  until  it  reaches  50°  Twaddle,  and  about 
Ijib  arseniate  of  soda  (made  by  fusing  together  equal  parts 
of  arsenioua  acid  and  nitrate  of  soda)  is  added  to  a  gallon  of 
the  hot  solution,  in  an  iron  vessel  over  the  fire.  As  soon  as 
a  little  of  the  mass  taken  out  congeals  at  once,  the  compound 
is  completed.  In  like  manner,  phosphate  of  soda  may  be  added 
to  the  stannate,  in  order  to  make  phosphate  and  etannatft  q| 
eoda.  (Lond.  Journ.  Aug.  1850.) 

Lead  Mordants. — The  best  mordants  of  lead  are ;  1.  I 
acetate  of  lead,  obtained  by  digesting  litharge  in  a 
of  sugar  of  lead ;  2.  Potassa-lime  and  oxide  of  lead,  obtai 
by  digesting  litharge  in  a  solution  of  caustic  potassa  c 

inglime:  and,  3.  A  eiiin; . '[ii  nod*  inatewl  of  1 

tawK.    All  these  Biordi-i  ,il  chimi»-y6UijwJ 


gnj  is  obtained  by  paaaiDg  the  goods  thus  mordanted  through 
a  Bolntioii  of  Bulpharet  of  calciam ;  aod  a  deep-blaok  by  the 
same,  finishmg  with  iron  mordant  and  campeachy  wood. 
(Itahnologiste,  1846.) 

New  Mordant, — ^Broqnette's  new  method  of  fixing  colors, 
«r  bis  new  mordant,  is  a  solution  of  casein  ia  ammonia,  with 
-which  the  goods  are  impregnated,  and  then  heated  to  expel 
the  ammonia  and  leave  the  casein  on  the  cloth.  He  has  also 
employed  casein  with  lime  alone,  or  with  lime  and  ammonia. 
See  Chem.  Gai.  viii.  884. 

4.  Dye-^nffi. — ^Many  experiments  have  been  recently  made 
on  well-known  dye-stnffs,  especially  on  the  inTaltiablo  madder,- 
and  a  few  new  dyes  have  been  added  to  the  list ;  bnt  experience 
alooe  can  prove  their  durability,  beauty,  and  economy. 

Madder. — The  investigation  of  this  valuable  coloring-sub- 

atiuce  is  attended  with  many  difficulties,  in  consequence  of 

^  preflence  of  several  different  coloring  principles,  which 

luve  some  analogy  in  color,  are  different  in  their  properties, 

and  yet,  according  to  some  observations,  ono  may  be  traus- 

ftarmed  into  another.     It  is  probable  that  the  substances  ali- 

xarin  and  xanthiny  found  some  twenty-five  years  since,  were 

not  pure.     In  1835,  Runge  described,  in  a  valuable  essay  on 

■nadder,  five  coloring  principles  in  it,  madder-purple,  red, 

orange,  yeUov),  and  brown,  and  mentioned  also  two  acids,  rvhi' 

adt  and  maddric  ;  but  he  viewed  the  sesubstances  solely  as  a 

dycrand  not  as  a  chemist,  leaving  the  most  important  part  un- 

done,  their  more  important  combinations,  transformations,  and 

tla«r  oomposition. 

Sehiel  also  examined  the  colors  of  madder.  (See  essay  in 

A-ns.  d.  Chem.  n.  Pharm.  Oct.  1846.)     To  prepare  madder- 

PMijffa,  water  ia  poured  over  the  ground  madder  in  a  wooden 

Vm^  nSered  to  stand  for  1  or  2  days,  and  drawn  off.     The 

ii'^addcr  ie  then  pressed,  boiled  in  a  copper  vessel  with  a  strong 

^^^Bolntion  of  alum,  and  filtered  hot.    It  deposits  a  reddish-brown 

^^HMUtance,  which  is  separated  by  filtration.     Sulphuric  acid  is 

^^^BAiad  to  the  red  solution,  which  deposits  the  purple  in  24 

»again  dissolved  in  alum  and  precipitated. 
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It  is  then  boiled  with  muriatic  acid,  washed  with  cold  water, 
diaaolved  in  alcohol,  and  the  solution  evaporated,  when  it  de- 
posits the  pigment.  It  is,  lastly,  dissolved  in  ether  several 
times,  and  separates  from  it  by  evaporation.  It  is  a  cherry- 
red  powder,  insolable  in  cold  water,  rather  soluble  in  hot, 
very  soluble  in  alcohol  and  ether ;  soluble  in  alkalies  with 
deep-red  color,  and  reprecipi table  by  acids.  It  fuses  by  heat, 
and  sublimes  with  partial  decomposition,  condensing  in  the 
form  of  red  needles,  which  dissolve  in  alkalies  with  a  violet 
color.  Ita  composition  is  expressed  in  the  formula  C„H,(jO„. 
Both  madder-purple  and  madder-red  dissolve  in  cold  oil  of 
ritriol,  with  a  brilliant  red  color,  and  are  again  precipitated 
unchanged  by  the  addition  of  ^  its  volume  of  water.  Hence, 
in  preparing  fforancinf,  the  oil  of  vitriol  should  be  diluted 
with  J  its  volume  of  water,  which  would  not  dissolve  the 
colors,  white  it  chars  the  woody  fibre. 

Madtlfr-red  is  contained  in  the  precipitate  which  sepa- 
rates from  a  cooling  decoction  of  madder.  After  repeated 
purification,  it  is  a  yellow  powder,  difficultly  soluble  in  water, 
readily  soluble  in  alcohol  and  ether,  soluble  in  potassa  with  a 
violet,  in  ammonia  with  a  red  color,  sublimes  at  437°,  and 
deposits  orange-yellow  needles.  Both  the  sublimed  and  the 
unsubtimed  appear  to  have  the  same  composition,  expressed  by 
the  formula  C^H,Og.  The  red  appears  to  pass  into  the  par- 
pie  by  taking  np  1  eq.  water  and  5  eq.  oxygen.  C„H,0,-|- 
H0-fO,-C.H„0„. 

Sehnsck  performed  a  series  of  experiments  (a  madder  root, 
from  the  aqueous  extract  of  whidi  be  obtainad  alnarin,  rttiia- 
rrx,  •  and  jS  renins,  a  bitter  principle  nMan,  ptttie  aad  nMade 
acids,  and  a  dark-brown  substancv.  After  tlkoroagli  extraoQOQ 
by  water,  and  thu  by  faydroehlorie  acid,  which  removed  Ume 
aad  magHflsia,  be  obtaiaed  by  extraction  whk  potaaaa,  alitarin, 
pectir^'-'  *  — ---  -- ' — '--'^'t  rnbiacic  acid.  Alitarin  has 
the  fi  :  ' '-  ia  pore  water  with  a  yellow 

color,  ■-  ■'■- 1«  m  ea«ctic  and  carbonated 

a  solution  is 

»  by  .  "...b  J^lpikiBdiUskfarple;  by 
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peroxide  of  iron,  which  becomes  blackish-purple.  It  is  soluble 
in  sulphario  aeid,  and  reprecipitable  by  water  unaltered ;  hence 
its  permanency  when  madder  is  charred  by  oil  of  vitriol. 
Nitric  acid,  pernitrate  and  perchloride  of  iron  convert  it  into 
alisaric  acid.  Bubiacin  (probably  Bunge's  madder-orange) 
has  the  formula  G^H^Oj^^  is  slightly  soluble  in  boiling  water 
and  in  sulphuric  acid  without  decomposition ;  in  caustic  po- 
tassa  with  a  purple,  and  in  carbonated  with  a  blood-red  color ; 
forms  a  dingy-red  precipitate  with  chloride  of  calcium,  and  an 
orange-oolored  compound  with  alumina,  which  last  is  soluble 
in  potaflsa  with  a  purple  color.  Boiling  pernitrate  or  chloride 
of  iron  changes  it  to  rubicicic  acid.  The  resins  are  slightly 
soluble  in  boilinif  water ;  the  •  resin  in  caustic  and  carbonated 
dkalies  with  a  purple-red  color,  13  resin  with  a  dingy-red  color. 
Bubian  is  the  bitter,  nitrogenous  principle.  Schunck  believes 
alizarin  to  be  the  active  dyeing  substance  in  madder,  although 
he  states  in  one  place  that  rubiacin  assists  in  brightening  color 
when  alkali  is  present.  He  thinks  that  the  resins  impart  a 
yellowish,  and  xanthin  a  brown  tone  to  the  color.  (Ann.  Ch. 
Pharm.  IxrL  174.) 

JBiggin  ascribes  some  effect  to  rubiacin  and  xanthin  in  dye- 
ing. He  believes  that  xanthin  passes  by  a  kind  of  fermenta- 
tion, first  into  rubiacin  and  then  into  alizarin,  and  that  the 
resins  are  products  of  decomposition  with  boiling  water. 
(Phil.  Mag.  (3)  xxxiii.  282.) 

JReMue  of  Madder. — Wydler  proposes  the  following  method 
of  using  the  residue  of  madder,  exhausted  by  dyeijug  (Schweizer 
Qewerbebl.  1847).  The  pressed  residue  is  mixed  with  40  per 
eent  oil  of  vitriol,  the  mixture  steamed  for  an  hour,  and  then 
waihed  until  the  wash-water  tests  no  longer  acid.  It  is  said 
lo  yield  as  much  color  as  before. 

Madder-lake. — ^A  fine  madder-lake  is  thus  prepared  from 
Ml  •rdinary  article,  by  Kressler.  1  oz.  common  madder-lake 
ii  powdered,  treated  with  2  oz.  strong  acetic  acid  (1.045), 
ilBted  frequently,  set  aside  for  12  hours,  then  diluted  with 
Cr9{»ti»  distilled  water,  and  filtered.  Twice  as  much  boiling 
M  added  to  the  dear  filtrate,  and  then  gradually  a  dilute 
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solution  of  carbonate  of  Roda  (3-4  ox.)  until  all  is  precipitated. 
The  precipitate  is  filterod,  washed,  pressed  in  linen,  and  dried 
in  the  shade.  It  has  a  rich  carmine  color,  and  rubbed  on  glass 
with  a  good  oil-varnish,  appears  as  transparent  as  red  glass. 
Its  solution  in  strong  acetic  acid  gires  a  beautiful  and  durable 
red  ink,  which  docs  not  mould  and  requires  no  gum.  It  may 
be  diluted  at  pleasure. 

For  the  properties  of  a  new  dye  of  somewhat  analogous 
character  to  madder,  we  refer  to  tbo  Lond.  Journ.  xxxvi.  335. 

Red  Coloring-matter  of  Rhubarb. — Tho  eri/throae  of  Garot 
(Journ,  de  Pharm.  et  de  Chim.  1850)  is  extracted  from  rhubarb 
by  acting  on  1  pt,  with  4  pts.  of  nitric  acid.  The  residue, 
remaining  untouched,  is  the  coloring-matter,  and  varies  in 
different  rhubarbs  from  8  to  20  per  cent.  It  is  orange-red, 
soluble  in  alcohol  and  ether,  and  forms  with  the  alkalies  red 
compounds  of  eminent  tinctorial  power.  It  is  said  to  give  a 
dye  of  much  greater  brilliancy  and  stability  than  that  from 
cochineal. 

CocSincrt/.— Warren  de  la  Rue  fChem.  Soc.  Trans.  184") 
thus  obtains  the  coloring-matter.  -Sft  powdered  cochineal  are 
boiled  for  20  minutes  in  60  litres  distilled  water,  strained,  and 
poured  off  clear  in  1  an  hour.  It  is  then  precipitated  by  a 
solntion  of  acetate  of  lead  previously  acidolated  by  acetic 
acid  (6  pts.  acetate,  1  pt.  acid),  the  precipitate  washed  with 
boiling  water,  dried  in  warm  air,  and  powdered,  Tlus  yields 
17  OS.  crude  carmine-oxide  of  lead.  The  cake  is  suspended  in 
water,  sulphuretted  hydrogen  passed  through,  the  deep-red 
solntion  evaporated  in  a  water-bath,  and  lastly  dried  in  vacno. 

The  crude  carminio  acid  contains  phosphoric  acid,  and  to 
purify  it,  it  is  dissolved  in  boiling  absolute  alcohol,  and  digest«il 
for  some  houra  with  carminato  of  lead.  Ether  is  added  to  the 
solution,  which  procipttatos  a  little  nitrogenous  matter,  and 
the  filtrate  «viipontt«>d  in  a  r«tort,  and  finally  dried  in  vacoo. 
It  ia  the  purr  cochinc^-red  or  earmiate  acid. 

ThiA  Eub5tanp«  is  s  mmJiiJiTmiwii  pulnrinble  msa«, 
tntiwparvM  latUr  th»jriaM^W|CA  Wantiftd  red  color 
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and  nitric  acid,  above  277°.  It  is  soluble  in  all  proportions 
in  alcohol  and  water ;  difficultly  so  in  ether,  its  solution  giving 
in  acid  reaction.  The  alkaline  earths  throw  it  down  of  a 
purplish  color ;  the  acetates  of  lead,  copper,  zinc,  and  silver, 
purplish-red.  Sulphate  of  alumina  does  not  throw  it  down, 
but  upon  adding  a  little  ammonia,  a  brilliant  carmine-lake 
18  precipitated.  The  chlorides  of  tin  do  not  precipitate  it, 
but  impart  a  rich  carmine  tint  to  the  liquid.     Its  formula 

Alianet. — ^Bolley  gives  (Schweizer  Gewerbebl.  1847)  a 
method  of  preserving  the  tincture  of  alkanet,  which  is  valua- 
ble, since  alkanet  is  a  costly  dye,  and  its  tincture  produces  a 
peculiar  violet  of  the  fastest  character.  The  method  consists 
nmply  in  the  addition  of  a  very  little  pure  muriatic  acid  to  the 
tmcture,  a  few  drops  being  sufficient  for  large  quantities.  Its 
action  is  supposed  to  be  its  neutralizing  a  little  ammonia, 
which  is  the  cause  of  the  tincture  spoiling ;  but  it  is  more 
probable  that  it  combines  with  the  substance  from  which  the 
aaomonia  is  produced  by  decomposition. 

MoeeUa  THnctoria [Orchil j  Cudbear). — Schunck's examination 

of  tliis  lichen  is  described  in  Ann.  d.  Ghem.  u.  Pharm.  Ixi.  64, 

ftc.    The  cut  lichen  is  boiled  in  water  for  some  time,  in  a 

^>aciou8  vessel,  and  the  yellowish-brown  liquid  strained.     On 

cooling,  white  flocks  and  crystals  separate,  and  when  filtered 

^  Washed  and  dried,  are  gray.     Dissolved  in  boiling  alcohol, 

^  AKght-brownish  residue  remains,  and  the  cooling  solution 

^^podts  a  white  crystalline  substance,  Heeren's  erythrin, 

•^^x^e's  crythrilin,  and  Schunck's  erythric  acid.     It  is  the 

'^^^^  important  constituent  of  the  lichen,  as  it  produces  the 

^Q<r  for  which  the  lichen  is  gathered.     1B>  lichen  yields 

MKmt  50  grains. 

Xt  18  white,  tasteless,  soluble  in  alcohol  and  ether ;  1  pt. 

^ttBolves  in  240  pts.  boiling  water,  but  the  greater  part  se- 

flarmles  on  cooling ;  it  is  also  more  soluble  in  boiling  than  in 

ttU-  deohol ;  its  solution  reddens  litmus ;   it  is  soluble  in 

a&d  carbonated  alkalies^  in  lime  and  barytic  water, 

iijgifal  precipitated  by  acids  in  a  gelatinous  form.    Its 

at 
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tincture  ia  not  precipitated  by  a  tincture  of  acetate  of  lead, 
but  a  solution  of  eubacetate  gives  &  large  precipitate.  Ita 
solution  iA  ammonia,  by  exposure  to  the  air,  becomca  purplish- 
red.  By  continued  boiling  in  neater  it  is  converted  into 
picroerythrin.  Uoatcd  on  plutinum  foil,  it  fuses  and  burns 
without  residue ;  heated  in  a  glass  tube,  it  yields  first  an  oily, 
then  a  crystalline  sublimate  of  orcin.  Erythric  add  is  the 
busis,  and,  according  to  Schunck,  the  only  basis  of  all  the 
coloring-matters  of  the  lichens.     Its  composition  is  C„H,jO,^ 

Picroerythrin  is  a  product  of  the  decomposition  of  crythrio 
acid,  and  is  the  cause  of  tho  Litter  taste  of  an  extract  of 
lichens.  A  hot  solution  of  the  acid,  evaporated,  leaves  a 
brown  glutinous  mass,  which  becomes  solid  and  crystalline, 
baa  a  bitter  taste,  and  leaves  white  picroerythrin  when  ex- 
tracted by  cold  water.  Its  composition  is  C„FI„0„ ;  and  it 
is  formed  from  the  acid  by  its  taking  up  the  elements  of  5  eq. 
water. 

Extraction  of  Color  from  Orchil. — Chandois  (Ch.  Gaz.  viL) 
exhausts  tho  lichens  by  repeated  washings  with  water,  and 
separates  the  coloring-matter  from  this  lii^uld  by  meahs  of 
sounonia  or  alkali. 

NfW  Mode  of  Testing  IniJigo. — Reinsch'a  new  process 
(Jahrbuch  Tdr  Pract.  Pharm.)  for  testing  the  coloring  power 
of  indigo  is  said  to  give  accurate  results,  with  greater  facility 
than  the  usual  methods.  It  consists  in  the  use  of  a  standard 
Bolution,  made  by  triturating  IJ  gr.  finely-powdered  Bengal 
indigo,  of  best  quality,  with  4  or  5  drops  of  very  concentrated 
fuming  sulphuric  acid,  and  when  the  mass  has  become  uni- 
formly brown,  adding  15  gr.  more  of  the  same  acid.  Tb« 
rubbing  is  to  be  continued  until  the  mixture  turns  green,  wbea 
another  15  gr.  of  acid  is  added,  and  the  whole  diluted  with 
150  gr.  water.  Two  uniform  cylinders  having  been  previously 
graduated  into  20  equal  divisions,  one  is  to  receive  15  gr.  of 
the  above  solution,  or  more  if  necessary,  to  give  a  light-blue 
liquid  by  filling  the  glass  with  water.  Tho  other  cylinder  is 
eimilarly  filled,  to  determine  whether  the  contents  of  the  two 
are  alike  in  shade.     This  being  so,  one  is  emptied,  and  then^ 
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hsying  received  15  gr.  of  solution  of  inferior  indigo,  prepared 
as  above  directed,  water  is  to  be  poured  in  until  it  assumes  the 
tint  of  the  standard  liquor.  The  difference  in  the  quantity 
of  water  required  to  produce  a  uniformity  of  shade  in  the  two 
UquidSy  denotes  the  ratio  of  the  quality  of  the  indigoes  em- 
ployed. For  example,  20  pts.  water  were  used  for  the  stan- 
dard solution,  whereas  the  same  quantity  of  the  indigo  under 
test  required  only  15  measures  to  produce  the  same  degree  of 
coloration :  therefore  the  latter  contains  25  per  cent,  (i^ths) 
less  of  coloring  matter  than  the  former. 

The  author  gives  the  following  results  of  certain  essays  with 
8olQti<m  of  best  Bengal  indigo,  »  20. 

Bengal,  No.  2,  quality 19 

"       No.  3,       "     7 

Java,  No.  1,  quality 19J 

"     No.  2,      «      ; 18} 

Cohring-matter  of  Soorangee. — This  material,  extensively 
used  by  the  native  Indians  as  a  dye,  is  imported  from  Bombay. 
According  to  Dr.  Anderson,  it  is  the  root  of  the  morinda 
eitrtfolia.  His  examinations  (Ch.  Graz.  vi.)  prove  that  it  con- 
tains a  red  coloring  principle  mcrinddn^  extracted  by  alcohol, 
which  is  very  similar  to  madder-purple  both  in  physical  and 
chemical  properties  and  in  composition,  though  differing  re- 
markably as  a  dye.  Its  behavior  to  mordants  is  given  in 
detail  in  the  original  paper. 

Wangshy. — This  new  yellow  dye,  imported  from  Batavia, 
according  to  Stein  (Joum.  f.  Prac.  Ghem.  1849),  consists  of 
the  seed-vessels  of  a  plant  of  the  family  of  gentianse ;  by  tri- 
turation with  water  it  gives  a  reddish-yellow  liquid  which  re- 
tains its  color  even  when  largely  diluted.  Alcohol  acquires 
by  digestion  with  it  a  bright-red  tint.  It  yields  an  orange-color 
to  unmordanted  woollen  cloth;  cottons  require  to  be  mor- 
danted. The  color  resists  the  action  of  soap,  but  is  yellowed 
by  alkalies  and  reddened  by  acids,  and  fades  by  exposure  to 
light.  The  details  of  the  author's  experiments  are  given  in 
the  original  paper. 
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]  the  Lond.  Journ.  ] 


Sec  a  full  essay  on  this  material 
265-27S. 

5.  Pyeing, — Some  goods  will  receive  a  color  directly  fr 
a  eolation  and  retain  it,  but  in  most  cases  it  is  necessary 
impregnate  tho  goods  first  with  a  mordaot  or  color-base,  and 
then  to  pass  them  through  the  dye,  which  adheres  to  the 
color-base.     Wo  present  a  few  suggestions  which  have  bemi 
recently  mado  in  reference  to  dyeing.  fl 

In  place  of  the  cream  of  tartar  used  in  woollen  fabrics,  fl 
patentee  (Lond.  Journ.  xxxvi.  385)  proposes  mixtures  of  saltfl^ 
and  acids,  enumerating  %  acids,  4  alkaline  chlorides,  3  alkaline 
sulphates,  besides  alkaline  acetates,  nitrates,  oxalate,  borate, 
and  sulphate  of  zinc.  Out  of  these  twenty  salts  and  their! 
scores  of  compounds,  one  may  possibly  succeed. 

Recovery  of  Soap  from  Scouring — Where  large  quantii 
of  soap  are  nsed,  as  in  scoaring  wool,  cotton,  &c,,  it  may  be 
recovered  by  adding  muriate  of  lime  to  the  wash-water  {which 
is  a  solution  of  soap),  and  precipitating  the  salt  of  lime  with 
the  fat  acids.  The  salt,  being  collected,  is  easily  decomposed 
by  sulphuric  or  muriatic  acid,  and  the  fat  acids  obtained  to  be 
again  used  in  the  making  of  soap.  This  is  the  subject  of  aa 
English  patent.     See  Rep.  Pat.  Inv.  July,  1850. 

Orefiil,  Cudbear. — Lightfoot  proposes  (Lond.  Jonrn.  Se] 
1850)  preparing  vegetable  textile  fabrics  by  the  Turkey- 
preparation  (pearlash,  olive-oil,  and  water)  by  10-12  paddings^ 
then  padding  in  acetate  of  alumina  or  aluminate  of  potassa, 
and  dyeing  in  orchil  or  cudbear.     He  also  proposes  impr^-. 
dating  the  goods  with  salts  of  magnesia,  lead,  dnc,  cop] 
tin,  ic,  and  fixing  the  base  by  alkali  before  printing  wil 
orchil  or  cudbear.     The  proposition  to  use  cobalt  or  nickel' 
salts  is  absurd  on  account  of  their  cost. 

Indii/o. — According  to  Chevrenl  (Comptea  Rendns,  1846) 
indigo  is  more  permanently  fixed  on  woollen  goods,  dyed  in 
the  hot  vat,  by  steaming  them,  or  by  *  boiling  baih  of  alum 
and  argal,  (*r  tin-MiU  and  arc*!,  or  bv  a  bran-bath,  or,  Uatly^, 
kj.,.::-         -  ,        "• 

Jtrj  lorir  pabljslied  an 
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essay  in  the  Yerhandl.  z.  Beford.  d.  Gewerbfl.  in  Preossen, 
1846,  on  the  process  of  shading  with  blue  on  woollen-yarn. 

Ohramate  of  Lead^  a%  a  Gold-yellow  for  Cotton. — The  gold- 
yellow  color  with  a  silky  lustre,  on  cotton-yarn,  is  prepared 
by  mordanting  in  a  solution  of  subacetate  of  lead,  and  then 
passing  it  through  bichromate  of  potassa,  acidulated  with  nitric 
acid ;  after  thoroughly  rinsing  in  water,  it  is  dipped  for  a  few 
minutes  into  an  alcoholic  tincture  of  saffron,  and  dried  in  the 
Bhade  without  previous  washing.  (Innerosterr.  Industr.  und 
Gewerbebl.  1847.) 

Chrome  'Dyes. — Kurrer  (Ch.  Gaz.  viii.  461,  and  Lend. 
Joum.  Aug.  1850)  has  made  some  raluable  contributions  to 
the  chemistry  of  colors,  in  an  essay  on  chrome  dyes.  As 
these  latter  resist  the  action  of  light,  acids,  and  alkalies,  they 
may  be  considered  fast  colors.  The  new  methods  of  preparing 
the  different  shades,  with  the  requisite  proportions  of  materials 
to  be  employed,  are  given  in  the  original  paper,  which  may  be 
profitably  consulted. 

Seorgreen. — ^Prepared  by  dissolving  hydrated  peroxide  of 
chrome  in  dilute  hydrochloric  acid,  carefully  neutralizing  ex- 
cess of  acid  with  caustic  potassa,  and  evaporating  solution  to 
46°  B.  The  chrome  oxide  is  precipitated  from  solution  of 
bichromate  of  potassa  by  arsenious  acid. 

For  cylinder-printing,  either  starch  or  gum  tragacanth  may 
be  used  for  thickening ;  but  the  gum  is  preferable,  because  it 
gives  colors  of  greater  depth  and  richer  tone. 

The  prints  are  brightened,  after  being  stretched  over  night 
in  a  cool  place,  by  passing  them  through  caustic  potash-lye  of 
2®  B.,  airing,  pressing,  washing,  drying,  and,  finally,  by  im 
mersion  in  a  bath  of  acetate  of  copper,  rinsing,  and  drying. 

OUve. — The  addition  of  catechu-brown  to  the  chloride  of 
chrome,  in  varying  proportions,  produces  the  different  shades 
of  olive. 

Pearl^ay. — This  tint  is  obtained  by  a  mixture  of  sulphate 
ef  dirome  and  chrome  alum.  The  prints  are  finished  by  im- 
■Mrsion  in  milk  of  lime,  rinsing  in  hot  and  cold  water,  and 
dryfaig. 
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Black  I>yf  for  Ftlt  Hatn. — The  oompoaition  of  this  dye,  j 
which  a  prize  was  awarded,  ia  as  follows,     1,  The  felt  hat- 
bodiea  are  first  cleaned,  and  galled  by  passing  them  throngb 
the  following  solution,  and  washing  :    fustic,  copperas,  argal, 
each  8ft),  are  boiled  together  in  water  for  half  an  hour.    2.  The 
dye-bathconsistBof  551b  campeachy  wood,  Ijftigum,  3ft)  galls, 
which  are  boiled  together  in  water  for  3  hours.     To  produce  _ 
the  black  color,  5fti  refined  verdigris,  2ft)  each  of  blue  vitrioiJ 
sugar,  and  quicklime,  are  added  to  the  hath.  (Bulletin  de  ifl 
Soci^t^  d'Encouragement,  August,  18413.)  •' 

6.  Cohr-printing. — The  expansion  of  chemical' science  and 
of  calico-printing  are  simultaneous,  and  must  necessarily  be 
BO,  for  this  beautiful  art  includes  in  it  a  larger  share  of  the 
principles  and  practice  of  chemistry  than  any  other,  or  perhaps 
than  all  other  arts.  Little  of  the  experience  of  the  calico- 
printer  is  published,  except  by  the  issue  of  his  beautifully 
finished  goods,  and  the  cost  of  that  experience  is  a  sufficient 
apology  for  his  silence. 

Steam-blue  for  Printed  Goods. — According  to  Petersen 
(Polytech.  Centralbl.  1847,  14)  a  topical  blue  for  cotton,  silk, 
wool,  kc.  is  obtained  by  printing  a  thickened  mixture  of 
prassiate  of  potash  with  tartaric  or  sulphuric  acid,  and  steam- 
ing. The  ferrocyanhydric  acid,  thus  set  free,  penetrates  the 
fibre,  depositing  cyanide  of  iron,  somewhat  colored,  which  first 
assumes  a  fine  color  by  oxidation  in  a  bath  of  chromate  of 
potash  or  chlorine,  a  blue  protopercyanide  being  formed. 

The  lively  tone  of  French  blue  is  due  to  the  use  of  tin-salc 
together  with  the  others,  or  to  ferrocyanide  of  tin,  which  is 
obtained  by  adding  tin-salt  to  pruasiate  of  potash. 

Prumian-blue  for  Calieoes. — A  solution  of  pertartrate  and 
persulphate  of  iron  is  treated  with  ammonia  in  excess,  and 
then  with  yellow  prusaiate  of  potash.     Cotton  is  not  imme- 
diately colored  when  dipped  into  this  solution,  but  by  subsa-  . 
quent  exposure  to  the  air,  it  assumes  a  violet-blue,  which  pas 
into  a  beautiful  deep-blue  when  passed  through  a  bath  of  t 
Mil.  (Ding).  Journ.  xcix.  399.) 

White  Diecharge  on  Indigo. — This  is  usually  effected  i 
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biduromate  of  potassa  and  an  acid,  but  is  objectionable  becanae 
the  wbite  ground  requires  cleaning.  Mercer  (Phil.  Mag.)  pro- 
poses to  effect  it  by  red  prussiate  of  potash  and  caustic  alkali ; 
for  when  the  former  is  printed  on,  and  the  cloth  is  then  passed 
through  dilute  caustic-lye,  a  brilliant  white  is  discharged. 

Ammonta-oonde  of  Copper. — Runge  draws  attention  to  the 
resolution  of  sulphate  of  copper  in  ammonia  (Polyteclh  No- 
tizbl.  1847),  and  shows  its  utility  for  color-printing,  when 
mixed  with  decoctions  of  plants.  Thus,  catechu  gives  almost 
the  same  brown  as  chromate  of  potassa,  by  fusing  1  pt.  ca- 
techu in  4  pts.  water,  adding  12  pts.  of  the  liquid  ammonia- 
oxide  of  copper,  and  printing  with  the  liquid,  thickened  with 
tragacanth.  It  shows  a  singular  action  on  the  yellow  color 
which  separates  from  a  cold  infusion  of  French  berries.  This 
color,  when  treated  with  the  ammoniacal  copper,  becomes 
reddish-brown  in  the  course  of  6-8  hours,  and  if  then  treated 
with  alcohol,  the  brown  copper-salt  is  left,  and  a  red  color 
dissolved,  which  yields  compounds  with  alumina  of  a  beautiful 
red,  like  those  from  madder. 

Pffrophosphate  of  Copper  and  Potassa. — Persoz  proposes 
this  double  salt  for  calico-printing,  as  it  is  decomposed  by  zinc 
or  iron  with  less  facility  than  any  other  salt  of  copper,  and 
as  difficulties  attend  the  use  of  other  salts  of  copper.  (Ann.  de 
Chim.  et  de  Phys.  and  Journ.  f.  Prac.  Ghem.  xli.  361.) 

7.  Coloring  Fluids. — We  may  conveniently  embrace  under 
this  head  various  fluid  inks,  which  are  liquid  dyes ;  as  well 
printing-inks,  which  are  pasty  dyes,  printed  on  from  a  type 
or  pattern. 

Black  Ink  from  Logwood. — Boil  125  pts.  rasped  logwood 
with  so  much  water  that  it  will  yield  1000  pts.  of  the  decoc- 
tion, and  when  cold,  stir  in  1  pt.  yellow  chromate  of  potassa. 
It  is  a  beautiful  blue-black,  and  gives  no  precipitate.  But  if  too 
much  chromate  be  used,  or  the  decoction  be  too  concentrated, 
a  dark  precipitate  takes  place.  (Runge's  Grundriss  d.  Ghem. 
ii.  207, 1847.)  Being  free  from  acid,  it  will  not  corrode  steel 
pens,  but  it  does  not  write  as  freely  as  our  most  fluid  inks, 
made  from  nut-galls  and  copperas. 
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Another  ink  is  made  by  adding  a  very  small  quantity  of 
blue  vitriol  to  a  solution  of  logwood-extract.  This  is  apt  to 
precipitate. 

Soluble  Prussianrblue  {a  Blue  and  Black  Indelible  Ink), — 
Dissolve  in  a  solution  of  iodide  of  potassium  as  much  more 
iodine  as  it  contains,  and  pour  this  solution  into  one  of  yellow 
prussiate  of  potash,  containing  as  much  of  the  solid  prussiate 
as  the  whole  amount  of  iodine.  Soluble  Prussian-blue  pre- 
cipitates and  iodide  of  potassium  remains  in  solution.  After 
filtering,  the  precipitate  is  dissolved  in  water,  and  forms  a 
blue  ink,  containing  no  free  acid,  and  therefore*  adapted  to 
steel-pens.  If  the  soluble  blue  be  added  to  common  black 
ink  (from  galls),  the  result  is  a  black  ink  which  cannot  be 
removed  from  paper  without  destroying  it. 

Indelible  Ink. — To  remove  spots  of  indelible  ink,  T.  and  H. 
Smith  propose  moistening  the  spots  for  a  few  moments  with 
moist  chloride  of  lime,  which  forms  chloride  of  silver,  and 
then  dissolving  the  latter  by  caustic  ammonia.  It  may  be 
sometimes  necessary  to  repeat  the  operation.  (Ghem.  Ghus. 
Sept.  1847.)     Cyanide  of  potassium  may  also  be  employed. 

Printing-ink, — Pratt's  patent  consists  in  the  use  of  rosin- 
oil,  instead  of  linseed  oil,  with  rosin,  yellow  soap,  &c.,  in  the 
manufacture  of  printing-ink. 


2.  Sheet  Fabrics  and  Solid  Tissues. 

Among  these  are  paper,  leather,  horn,  caoutchouc,  &o.,  of 
^hich  caoutchouc  and  guttapercha,  being  new,  and  presenting 
remarkable  properties,  have  been  most  rapidly  advanced  of 
all  others,  during  the  past  few  years. 

Paper, — Amos  and  Clark  claim  improvements  in  the  ma- 
nufacture of  paper,  whereby,  1.  The  bluing  material  is  more 
uniformly  distributed  so  as  to  equalize  the  tint  on  both  sides 
of  the  paper ;  2.  The  pulp  is  more  expeditiously  sifted ; 
3.  The  paper  is  better  dried  on  the  cylinders ;  4.  The  paper  is 
glazed  by  means  of  a  traversing  horizontal  table  with  two  or 
more  pairs  of  rollers.  (Lond.  Journ.  xxxvii.  Aug.) 


Bleaching  Paper. — After  bleaching  the  pulp  by  chloride  of 
lime,  Bm&ll  f]uantitiea  of  this  Bait  or  chlorine  remain  in  the 
paper,  tending  to  injure  its  quality.  It  is  entirely  removed 
ty  solphite  of  eoda,  which  is  converted  by  chlorine  and  water 
iDto  muriate  and  sulphate  of  sodn.  Sulphite  of  lime,  or,  better 
still,  a  stole  solution  of  sulphide  of  calcium,  would  probably 
answer  the  purpose  as  well. — J.  C.  S. 

Water-proof  Paper. — J.  Bossy  prepnres  such  paper  by  treat- 
ing half-Gtuff  alternately  with  soapsuds  and  a  solution  of  sul- 
phate of  alumina,  which  results  in  producing  an  aluminous 
Boap  m  the  pulp.  The  sheets,  after  drying,  are  sized  with  glue, 
tosin-BOap,  4c.  (Rep.  Pat.  Inv.  Aug.  1»40.) 

Tracing  Paper. — A  paper  dipped  into  a  thick  solution  of 
gum  arabic  and  pressed  between  two  dry  sheets,  renders  the 
three  transparent.  When  dry,  it  is  every  way  superior  for 
tracing  purposes,  as  it  can  be  written  or  painted  upon.  Like 
liie  oiled  paper,  to  which  it  is  every  way  superior,  it  impresses 
the  traced  lines  upon  linen  or  paper.  (Chemiat,  1850.) 

Tanninff. — The  ancient  process  of  tanning  roqniring  a  long 
period  of  time  to  produce  leather,  numerous  processes  have 
been  latterly  set  forth,  and  many  of  them  tried  on  a  working 
scale,  for  the  purpose  of  shortening  this  lapse  of  time.  Al- 
though the  end  haa  been  attained  in  a  variety  of  ways,  yet 
the  quality  of  the  leather  has  proved  so  inferior,  that  the 
slower  process  is  still  preferred  for  the  finer  qualities.  The 
deterioration  has  been  nearly,  but  not  however  quite,  in  direct 
proportion  to  the  reduction  of  time  in  tanning,  so  that  we  may 
hope  that  methods  will  he  devised  for  shortening  the  time 
*ithout  losing  in  quality.  It  is  true  that  we  are  not  thoroughly 
acquainted  with  the  exact  nature  and  progress  of  the  change 
which  a  hide  undergoes  in  its  transformation,  but  we  believe, 
on  sufficient  grounds,  that  it  consists  in  the  simultaneous 
metamorphosis  of  the  hide  into  a  gelatinous  material  and  its 
combination  with  tannin.  In  some  kinds  of  tanning,  alumina, 
or  an  aluminous  salt,  seems  to  act  the  part  of  tannin.  It  has 
been  found  that  an  elevated  temperature  hastens  the  trans 
formation ;  that  strong  liquors,  or  the  injection  of  liquors  by 
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force,  hasten  the  combination  of  tannin.  The  eame  ernls  ap- 
pear to  be  also  attained  by  the  free  use  of  Hme,  thereby  the 
hide  is  Bwelled  and  its  pores  opened.  The  precise  action  of 
acid  IB  not  well  ascertained,  except  that  the  process  is  short" 
ened.  ThcBO  are  the  main  principles  by  which  a  shortened 
process  of  tanning  has  been  accomplished.  Where  lime  has 
been  freely  used,  acid  liquors  generally  follow,  and  the  hide  is 
so  puffed  and  porous,  that  tanning  becomes  expeditious ;  but 
the  hide  has  been  torn  and  rent  asunder,  and  the  organized 
structure  must  be  necessarily  impaired,  and  the  strength  and 
firmness  of  the  leather  consequently  diminished.  It  will 
observed  that  in  the  older  processes  the  change  was  so  stow 
that  the  organized  structure  of  the  skin  was  not  impaired ;  that 
but  little  matter  was  removed  from  the  hide,  while  a  quantity 
was  added  to  it.  In  accelerating  the  change,  a  portion  of  tlie 
matter  is  removed  by  solution  while  undergoing  transformation, 
before  it  can  unite  with,  and  become  fixed  by,  the  tannin. 
Hence  the  greater  looseness  and  levity  of  leather  prepared  by 
the  more  modern  and  rapid  processes.  It  may  perhaps  be 
stated  as  an  ascertained  fact,  that  leaving  the  side  in  the  vats 
during  two  years  instead  of  one,  the  increase  of  weight  and 
quality  thereby,  compensates  for  the  loss  of  time,  by  paying 
ft  fair  interest  on  the  capital  invested. — J-  C  B. 

A  patenteie,  in  Lond.  Journ.  xsxvi.  310.  proposes  a  combi- 
nation of  the  white  leather  (alum  and  salt)  process,  with  tba 
tanning  process  by  means  of  catechu.  Another  (Lond,  Joum. 
xxxvi,  319)  suggests  the  use  of  sulphuret  of  calcium  instead 
of  lime  for  unhairing. 

Since  liming  tends  to  lengthen  tanning,  by  preventing  the 
more  rapid  union  of  tannin  with  gelatin,  Turnbull  treats  the 
hides  after  Hming  with  a  concentrated  solution  of  sugar,  so 
that  the  access  of  air  is  prevented  during  the  action  of  the 
bark-liquoFS  on  the  hides,  and  the  formation  of  gallic  acid 
thereby  prevented.  In  this  manner,  the  same  amount  of 
k  leather  is  obtained  in  14  daj6  from  lOOfii  oak-bark,  as  haa 
>been  heretofore  obtained  i^JMBt/tSgi^U^^^Si  bark. 
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rative  experiments  with  oak-bark,  alder-bark,  catechu,  di- 
Tidiyi,  that  sole-leather  tanned  with  dividivi  is,  in  dry  weather, 
about  as  good  as  the  oak-tanned,  but  that  in  wet  weather  it  is 
inferior.  It  may,  nevertheless,  be  used  in  conjunction  with 
oak-bark.  (Verb.  d.  Gewerbfl.  f.  Preussen,  1847.) 

Eisner  states  that  in  Wallachia,  Moldavia,  and  Transylvania, 
the  root  of  the  tormentil  or  septfoil  is  largely  and  success- 
fiilly  employed  in  tanning,  and  that  its  value  is  shown  by 
chemical  analysis,  which  gives  17  to  34  per  cent,  tannin  in  it. 

The  best  method  of  determining,  practically,  the  amount  of 
tannin  in  a  substance  is  that  proposed  by  Pelouze,  which  is  to 
hang  a  strip  of  hide  (freshly  deprived  of  hair  and  ready  for 
the  tan-vat)  in  a  tiipnic  solution,  and  keep  it  there  until  it 
ceases  to  increase  in  weight.  This  increase  is  tannic  acid,  the 
gallie  being  left  in  the  solution. 

JSbrte-Aatr,  Dyed* — ^Previous  to  dyeing,  it  is  cleaned  by 
laying  it  for  24  hours  in  soapsuds  heated  to  130°,  turning  it 
repeatedly.  For  brown,  it  is  laid  for  12  hours  in  a  decoction  of 
logwood  in  lime-water  cooled  down  to  120°,  washed  and  dried. 
If  the  brown  hair  be  dipped  into  water  containing  a  little 
crystallized  tin-salt,  it  assumes  a  violet-blue  shade.  To  give 
a  blue  color,  the  hair  is  first  mordanted  in  a  hot  solution  of 
2  pts.  alum  and  1  pt  argal,  wrung  out,  then  passed  through 
water  containing  a  little  sulphate  of  indigo,  washed,  and  dried. 
For  red,  it  is  laid  for  a  \  hour  in  water  containing  tin-salt, 
wrung  out,  laid  for  24  hours  in  a  bath  prepared  by  boiling 
redwood  with  alum,*  washed,  and  dried  at  a  gentle  heat.  (De- 
ninger  in  Monatsbl.  d.  Gewerbver.  f.  d.  Grossh.  Hessen,  1847.) 

Hair  Varnish — ^Williams  (Monit.  Indust.  1848)  gives  the 
following  recipe  for  a  varnish  for  converting  fibrous  materials 
into  ^^  artificial  hair."  It  is  made  by  dissolving  10-40  pts. 
hog  bristles  in  100  pts.  linseed-oil  varnish.  The  cloth  is  to 
be  immersed  in  the  liquid  and  then  dried  at  a  moderate 
temperature. 

HorUj  Dyed. — To  give  it  the  appearance  of  tortoise-shell, 
a  paste  of  2  pts.  lime,  1  pt.  litharge,  and  a  little  soda-lye  i« 
Crushed  on,  and,  after  drying,  brushed  off  again.     It  is  i\io 


148 


SHEET   FABRICS. 


cv; 


aaine  aa  the  Indian  hair-dye,  and  acts  by  forming  salphuret 
of  lead  with  the  sulphur  of  horn,  producing  dark  spots,  that 
contrast  with  the  lighter  color  of  the  horn. 

Ivory  hardened. — It  ia  said  that  ivory  which  has  become 
friable  by  age,  will  recover  its  original  hardness  by  being 
boiled,  for  some  time,  in  a  solution  of  gelatin. 

Ivory  rendered  Soft  and  Translucent. — This  process  of 
Geister,  comninnicated  by  Dr.  Eisner,  is  as  follows.  Small 
pieces  of  ivory  are  laid  in  strong  phosphoric  acid  (spec.  grav. 
1.13)  until  they  become  transparent,  then  rinsed  in  water  and 
dried  in  pure  linen.  When  dry,  it  is  translucent,  and  hard, 
but  softens  as  often  as  it  is  dipped  in  warm  water  or  milk. 
The  time  of  immersion  in  the  acid  differs  with  different  pieces 
of  ivory.  If  certain  parts  are  to  retain  their  original  charac- 
ter, tbcy  are  covered  with  a  varnish  before  immersion.  The 
acid  probably  acts  by  forming  an  acid  phosphate  of  lime  out 
of  the  basic  phosphate  which  constitutes  f  of  iVory. 

EteMng  on  Ivory. — The  ivory  is  to  be  covered  with  wax 
and  the  designs  traced  with  a  style,  and  then  eaten  in  by  a 
strong  solution  of  nitrate  of  silver  made  by  dissolving  6  grm. 
silver  in  30 grm.  nitric  acid  and  150  grm.  water.  Exposure  to 
light,  after  the  removal  of  the  wax  by  hot  distilled  water, 
will  blacken  the  color  of  the  traces.  By  substituting  gold, 
platinum,  or  copper  nitrates,  other  colors  may  be  obtained. 

Ivory  Etched  in  Colors. — The  ivory  is  coated  like  a  copper 
plate,  vrith  an  etching  ground,  a  design  graved  tbrongh  the 
prouftd,  and  then  etched  by  a  solution  of  120  gr.  pure  silver 
dissolved  in  a  fl.  oz,  nitric  acid  and  diluted  with  1  qt,  water. 
lu  the  course  of  ^  to  1  hour,  according  to  the  depth  of  shade 
required,  the  liquid  is  poured  off,  the  ivory  washed,  and  dried 
by  paper,  then  exposed  for  an  hour  to  sunlight,  and  the  ground 
remored  by  terpentine.  The  color  is  brown  or  black.  Other 
colors  are  obtained  by  nitrate  of  copper,  chloride  of  gold,  or 
of  platinum. 

Caotitehmte. — Tb«  great  expansion  whieh  tie  application 
of  caont^ooo  t<^  '  ^  'abrics  bas  receired  within  a  few 
JtMt  r  due  to  the  persevering    ' 
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industry  and  ingenuity  of  Charles  Goodyear,  of  New  Ilaven, 
Connecticut.  Daring  a  series  of  yeara  of  patient  icvestiga- 
tion,  he  performed  numberless  experiments  with  a  single  otiject 
in  view,  viz.  such  a  modification  of  caoutchouc,  as  would  ob- 
viate all  objections  to  its  uee,  all  defects  in  its  properties, 
withont  impairing,  and  if  possible,  by  increasing,  its  valuable 
-  qualities.  Repeated  failure  did  not  discourage  him,  but 
seemed  to  nerve  him  the  stronger  in  his  toilsome  pursuit, 
until  at  length  success  crowned  his  efforts.  After  he  hod  been 
engaged  some  years  in  these  investigations,  and  had  already 
met  with  a  degree  of  success  which  would  have  satisfied  most 
penons,  in  the  year  1841  he  placed  specimens  of  hia  manu- 
factured rubber  in  the  hands  of  one  of  the  writers  of  this 
report,  for  the  purpose  of  testing  its  properties  under  chemical 
agency,  in  comparison  with  the  native  caoutchouc.  This  writer 
has  known  him  personally,  and  been  acquainted  with  his  suc- 
cessive improvements  from  that  period  to  the  present  time. 
Hie  first  improvement,  which  constituted  the  basis  of  others, 
consisted  in  the  discovery  by  himself,  that  sulphur,  under  the 
influence  of  a  higher  temperature  than  usual,  imparted  the 
wished-for  properties  to  caoutchouc,  and  that  when  conjoined 
with  oxide  of  lead,  these  properties  were  still  further  improved. 
He  called  the  compound  Metallic  Rubber,  All  processes  for 
rulcanizitiff  caoutchouc  employed  in  England  and  on  the  con- 
tinent of  Europe  resulted  from  this  important  discovery  of 
Goodyear,  A  fuller  account  of  the  process  he  pursued,  was  pub- 
lished some  five  years  since  in  the  Encyclopaedia  of  Chemistry, 
to  which  reference  is  here  made.  Many  other  important  im- 
provements have  been  made  under  Goodyear's  direction,  both 
<jf  a  chemical  and  mechanical  nature,  some  of  which  will 
donbtlces  be  brought  into  successful  employment,  as  soon  as 
he  conceives  them  to  be  sufficiently  perfected.  The  present 
advanced  state  of  the  manufacture  of  elastic  goods  leads  us 
to  look  onward  to  the  time,  when  the  manifold  applications 
of  eaotitchouc,  as  a  substitute  for  leather,  with  or  without 
elaatJeity, — for.variou3  kinds  of  cloth,  whether  the  coarse  cloth 
of  a  t«nt  exposed  to  the  weather,  or  the  more  delicate  fabric 
i3 
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upon  which  an  engraiing  is  printed, — its  application  to  pnr- 
poaea  for  which  no  other  substance  can  as  well  he  employed, 
will  all  point  it  out  as  one  of  the  valuable  gifts  of  the  vegeta- 
ble kingdom  to  mankind.  No  important  improvement  in  the 
method  of  vulcanizing,  or  rather  aulphorizing,  has  lately  taken 
place,  for  the  use  of  biaulphuret  of  carbon,  sulphuret  or  hypo- 
sulphite of  lead,  sulphuret  of  antimony,  &c.,  are  not  improve- 
mcuta,  but  rather  indifferent  variations  of  Goodyear's  procesaes. 

Burk'a  process,  patented  in  England,  is  to  mix  by  grinding 
or  rolling,  15  pta.  golden  sulphuret  of  antimony  with  100  pts. 
India  rubber,  to  make  up  cloth,  &c.  with  this  mixture,  and 
then  submit  it  in  a  boiler  under  pressure  to  the  temperature 
of  2G0°  to  280°.  It  ia  at  least  more  costly  than  Goodyear's 
process,  and  its  superiority  ia  doubtful. 

For  Hancoek'a  propoaed  improvements  in  caoutchouc, 
see  Lond.  Journ.  96-104,  1849. 

Kamptulicov. — Lieut.  G.  Walton,  of  the  British  Navy,  has 
proposed  a  mixture  of  sawdust  and  caoutchouc,  under  the 
name  of  kamptulicon,  aa  a  lining  for  the  interior  of  iron  war- 
vessels.  The  inventor  claims  that,  from  its  elasticity,  it  will 
immediately  collapse  when  penetrated  by  a  ball,  and  thus  pre- 
vent the  entrance  of  water.  It  also  deadens  concussion,  and 
by  its  buoyancy  will  keep  a  vessel  afloat  though  it  should  be 
riddled  with  shot,  and  moreover  will  prevent  loss  of  life  caused 
by  splinters. 

Guttapercha. — This  remarkable  product,  similar  in  ita  origin 
and  composition  to  caoutchouc,  diflers  wholly  from  it  in  its 
e.tternal  characters,  being  very  solid  and  unyielding  at  common 
temperatures,  having  something  of  the  character  of  horn,  but 
being  quite  plastic  at  212",  at  which  temperature  it  can  be 
pressed  and  moulded  into  any  required  form,  from  the  simple 
form  of  a  tumbler  or  plate,  to  the  richest  carving  of  a  picture- 
frame  and  the  minute  lines  of  a  medal.  E.  N.  Kent  has  ob- 
f  ta-peotine,  roain. 
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carbon  or  chloroform,  it  may  be  precipitated  urtaltered  by  al- 
cohol. ItB  solution  in  16  pts.  of  the  solvent  is  with  difficulty 
rendered  clear  by  filtration.  See  also  Vogel'a  expurimentB, 
in  Cbem.  Gaz.  \i.  237. 

The  uses  of  guttapercha  are  evidently  extending  from  the 
beMtiful  picturc-frameB,  and  other  articles  in  bold  relief,  to 
more  important  and  widely  extended  subjects,  Iia  inordinate 
degr««  of  toughness,  with  slight  elasticity,  imperviousnesB  to 
water,  slight  alterabillty  by  ordinary  chemical  agents,  and  the 
ease  with  which  it  may  be  moulded  by  beat  into  any  required 
form,  and  caused  to  adhere  to  itself  or  to  other  objects,  con- 
stitute an  assemblage  of  valuable  properties  which  gives  it  an 
almost  equal  position  with  the  most  useful  materials  which 
man  posBesseB.  A  comparison  of  caoutchouc  and  guttapercha 
exhibits  the  wonders  of  nature  in  an  eminent  degree.  Both 
derived  in  a  similar  manner  from  the  concrete  juices  of  trees 
growing  together  in  the  same  region,  both  having  the  same 
composition,  both  eminently  resisting  chemical  action  in  a 
similar  manner,  and  each  dissolving  or  softening  in  similar 
B<iivents ;  yet  one  is  cKceedingly  elastic,  and  extensible  in 
every  direction,  yielding  to  the  slightest  force  but  returning 
lo  its  primary  form,  the  other  resists  extension  powerfully,  but 
poBseaees  a  slight  elasticity  at  right  angles  to  its  extended 
Biuface ;  one,  when  heated  only  to  its  softening  point,  becomes 
'ery  adhesive  and  gummy,  and  returns  very  slowly,  in  months 
or  years,  to  its  original  elastic  character,  the  other,  when 
gently  heated,  becomes  pliant  and  yielding  like  wax,  and  re- 
tuns  with  unyielding  obstinacy,  when  cold,  the  impressions  it 
received  while  warm.  We  have  already  witnessed  a  vast  num- 
ber of  applications  of  caoutchouc,  devised  by  the  ingenuity 
»nd  perseverance  of  Mackintosh,  Goodyear,  and  others ;  but 
we  have  yet  to  discover  the  manifold  applications  of  which  the 
properties  of  guttapercha  convince  us  this  material  is  sus- 
ceptible, and  we  may  be  assured  that  neither  of  them  will 
exhibit  their  full  sphere  of  utility  for  a  lengthened  period  of 
time.  Its  analogy  with  caoutchouc  will  doubtless  hasten  the 
development  of  its  usefulness,  but  the  same  analogy  will  also 
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retard  it  in  some  points,  by  leading  it  too  closely  in  the  track 
of  that  substance,  whereas  its  peculiarities  should  in  some 
respects  open  a  new  path  in  its  applications  and  mode,  of 
application. 

The  properties  of  guttapercha  led  early  to  the  proposition 
to  apply  it  to  ships  and  other  apparatus  requiring  to  be  water- 
proof, and  Forster  suggests  an  improvement  for  coating 
plank  (Lond.  Journ.  xxxvi.  31),  for  sheathing  vessels,  &c. 

For  an  account  of  guttapercha  and  its  applications,  see 
Proc.  Brit.  Assoc,  and  London  Athenaeum,  1849 ;  also  Amer. 
Journ.  (2)  vii.  276. 

3.  Adhesivbs. 

Textile  and  sheet  fabrics,  and  solid  tissues,  are  either  onu- 
mented  or  united  by  varnishes  and  cements.  These  have 
either  a  resinous  basis,  or  are  composed  of  gums  or  glue.  The 
solvents  for  resins  are  alcohol,  or  the  oils,  whether  fat,  es- 
sential, or  empyreumatic ;  water  is  the  vehicle  for  conveying 
gum  and  glue.     Resins  and  balsams  are  first  introduced. 

Copaiva  Balsam. — Posselt  (Liebig's  Annalen,  box.)  has 
examined  a  copaiva  balsam,  from  South  America,  which  is 
quite  distinct  from  the  ordinary  kind.  It  has  the  same  odor, 
but  is  lighter  colored  and  more  fluid.  Spec.  grav.  0.94.  Be- 
comes turbid  on  the  addition  of  potassa  solution  or  of  aqua 
ammonia,  but  separates  in  time  without  having  become  soapy* 
In  alcohol  it  is  partially  soluble,  forming  a  milky  liquid.  By 
distillation  with  water,  it  yields  82  per  cent,  of  paracopaiva 
oil  (C^oHg),  the  residuum  being  a  resin,  part  of  which  b  soluble 
and  the  rest  insoluble  in  alcohol. 

RosiUy  or  Common  Resin, — Louyet  (Comptes  Rendus,  xxiv.) 
has  obtained,  by  the  destructive  distillation  of  the  resin  of  the 
ptntis  maratimOy  two  products,  one  of  which  he  proposes  as  a 
substitute  for  oil  of  terpentine.  One  is  a  fat  oil,  and  the 
other  a  very  fluid  essential  oil.  The  latter,  by  rectification 
over  lime  to  separate  acetic  acid,  water,  &c.,  becomes  suitable 
for  purposes  both  of  iUumination  and  painting.     E.  N.  Kent, 
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of  New  York,  whose  researches  npon  this  subject  have  been 
extensiye,  proposes  an  economical  mode  of  bleaching  this  es- 
sence, which  he  has  patented. 

Dammara  Besin. — ^Dulk  (Pharm.  Gent.  Bktt,  1847),  who 
examined  this  resin,  found  that  it  fuses  at  165^  F.  and  leaves 
S.9  per  cent,  of  ash.  It  is  nearly  insoluble  in  alcohol,  potassa, 
mnd  ammonia,  but  is  taken  up  entirely  by  strong  sulphuric 
add  and  the  fatty  oils.  Its  proximate  constituents  are  dam- 
vioryl  O^H^  forming  18.5  per  cent.,  soluble  in  ether ;  alpha- 
ruin  C^H^oO^  24.5  per  cent.,  soluble  in  dilute  alcohol  and  not 
separating  on  cooling ;  betorremif  10.5  per  cent.,  soluble  in 
hot  dilute  alcohol  and  depositing  on  cooling ;  gamma-rmn, 
or  damiMrylie  acid  C^H„0^  44  per  cent.,  dissolved  by  ab- 
solute alcohol;  and  epsHofirresin  2  (C^H„)-|-EO »=  7.5  per 
cent. 

€Md  Lacquer. — 8  oz.  seed-lac,  1  oz.  yellow  amber,  1  oz. 
gamboge,  40  gr.  red-wood,  18  gr.  saSron,  80  gr.  dragon's 
blood,  8  oz.  pounded  glass,  20  oz.  alcohol.  The  powdered 
substances  are  dissolved  in  the  alcohol  on  a  sand-bath.  The 
articles  should  receive  two  or  three  coatings,  and  be  dried  by 
a  gentle  warmth.  (Mannheim.  Gewerbvereinsbl.  1847, 14.)  A 
collection  of  recipes  for  gold  lacquer  will  be  found  in  the 
Polytech.  Centralblatt,  and  the  Polytech.  Notizblatt  for  1846. 

Copal  Varnish. — See  an  essay  on  the  different  kinds  of 
copal  and  their  behavior  to  solvents,  in  Lend.  Journ.  xxxvi. 
194. 

Brilliant  Lacquer  for  Leather. — Over  4  oz.  shellac  and 
\  oz.  lampblack  in  a  stoneware  vessel,  pour  l|fi)  alcohol  (of 
80  per  cent.),  and  cover  it  with  a  moist  bladder.  After  stand- 
ing in  the  cold  24  hours,  during  which  it  is  often  shaken,  the 
bladder  is  punctured  by  a  needle,  the  jar  put  in  hot  water, 
frequently  shaken,  and  }  oz.  Venice  terpentine  added.  The 
lacquer  is  shaken  when  used.  (Polytech.  Notizbl.  1846,  48.) 
It  is  recommended  as  a  good  varnish  for  boots,  not  affect*- 
mg  the  leather;  but  repeated  applications  would  tend  to 
crack  the  leather,  from  the  want  of  sufficient  flexibility  in  the 
coating. 


BrilUiiiit  Lacquer  for  Paper  and  Papier-machS. — i 
powdered  aandarac  are  digested  OQ  a  saud-bath  in  V2  oz.  al- 
cohol, 2  oz,  elemi-resin  added,  previously  fused  in  an  earthen 
pot,  and  the  whole  digested  until  dissolved.  This  lacquer  ia 
brilliant,  and  rather  durable.  A  good  lacquer  for  colors  is  3 
Dz.  sandarac,  2  oz.  mastic,  2  oz.  pounded  glass,  1^  oz.  Venice 
terpentine,  and  IQ)  alcohol.  After  solution,  the  varnish  is 
filtered  through  felt.  It  may  be  colored  red  by  anolto,  dra- 
gon's blood,  or  red-wood,  yellow  by  gamboge  or  turmeric,  and 
green  by  buckthorn  berries.  (Polytech.  Notizbl.) 

Oil  I'arwuiA.t— Liebig's  method  of  preparing  a  good  varnish 
ia  as  follows.  19>  acetate  of  lead,  lib  litharge,  and  5  pinU 
water  are  digested  together  until  the  reddish  color  of  the 
litharge  has  become  white,  from  the  formation  of  \  acetate 
of  lead,  and  filtered.  20fl:)  linseed  oil,  containing  IS)  litharge, 
is  added  to  the  filtrate,  exposed  to  the  sun,  ami  frequently 
shaken,  until  the  varnish  has  become  wine-yellow  and  clear, 
wheu  it  is  filtered  through  cotton.  It  dries  rapidly.  An 
analogous  method  for  poppy-seed  oil  prescribes  4  oz.  oil,  2  oz. 
litharge,  and  2  pints  water,  and  directs  that  the  hquid  should 
be  poured  off,  8  oz.  of  the  oil  poured  on  the  white  basic 
tato  remaining,  and  exposed  to  the  sun  until  it  has  becoi 
colorless. 

Varniah  for  Patent  Leather. — The  process  followed 
France  for  glazing  leather  is  to  work  into  the  skin,  with  ap- 
propriate tools,  three  or  four  successive  coatings  of  drying 
varnbh  made  by  boiling  linseed  oil  with  white  lead  and  litharge, 
iu  the  proportion  of  one  pound  of  each  uf  the  latter  to  one 
gallon  of  the  former,  and  adding  a  portion  of  chalk  or  ochre. 
Each  coating  must  bo  thoroughly  dried  before  the  application 
of  tlie  next.  Ivory-block  is  then  substituted  for  the  chalk  or 
ochre,  the  varnish  slightly  thinned  with  spirits  of  terpentine, 
and  five  additional  applications  made  in  the  some  manner  as 
Iwfore,  except  tliat  it  is  put  on  thin  and  without  being  worked 
in.     The  leather  is  niblMd  dova  with  pummice-stone  powder 
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The  last  Tarnish  is  prepared  by  boiling  ^B)  of  asphalt  with 
lOfi)  of  the  drying  oil  used  in  the  first  step  of  the  process, 
and  then  stirring  in  59)  copal  varnish  and  lOSb  terpentine. 
It  must  have  a  month's  age  before  it  is  fit  for  use. — Patent 
•TaurnoL 

EUutic  Varnish. — 2  pts.  rosin,  or  dammar-resin,  and  1  pt. 
caoatohouc  are  fused  together,  and  stirred  until  cold.  To  add 
to  the  elasticity,  linseed  oil  is  added.  Another  varnish  for 
leather  is  made  by  putting  pieces  of  caoutchouc  in  naphtha 
until  softened  into  a  jelly,  adding  it  to  an  equal  weight  of  heated 
linseed  oil,  and  stirred  for  some  time  together,  while  over  the 
fire. 

Cement  far  Luting  Joints  of  Steam  Apparatus. — Serbat 
prepared  a  mastic  instead  of  the  red-lead  cement  used  for 
this  purpose,  by  thoroughly  incorporating  sulphate  of  lead, 
Hack  oxide  of  manganese,  and  linseed  oil.  See  Lend.  Joum. 
1849,  61. 

For  the  preparation  of  a  lubricating  grease  from  rosin  oil, 
see  the  Report  on  Serbat's  process,  in  Lend.  Journ.  1849, 58. 
The  quantity  made  by  Serbat  in  1847  was  805,000]k,  which 
may  give  some  idea  of  its  value. 

Cement  {glue). — Herberger  recommends  the  following  as 
an  excellent  cement  to  join  metal  with  glass  or  porcelain.  To 
2  oz.  glue,  dissolved  in  water  and  boiled  down  to  a  thick  solu- 
tion, are  added  1  oz.  oil  varnish,  or  {  oz.  Venice  terpentine, 
and  the  whole  heated  to  ebullition  to  incorporate  them  tho- 
roughly. The  articles  cemented  should  remain  48-60  hours 
before  use. 

A  good  cement  for  glasSj  porcelain,  and  pottery,  which  is 
not  to  be  exposed  to  water,  is  to  mix  equal  parts  dry  quick- 
lime and  gumarabic,  in  fine  powder,  and  to  moisteif  the  whole 
with  water  or  white  of  egg,  to  make  a  thick  paste.  {JElsnef.) 
Quicklime  and  white  of  egg  alone  make  an  excellent  cement 
.  olibiB  kind;  but  the  diamond  cement,  a  dilute  alcoholic  solu- 
tion of  fish  glue  and  resin,  is  far  superior,  although  more 
•ottlj,  and  will  withstand  a  considerable  exposure  to  moisture. 
JBmerjf  and  sand-paper ^  being  made  with  glue,  which  is  liable 
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to  become  moist  and  injure  the  efficiency  of  the  paper,  a 
water-proof  adhesiye  surface  is  desirable,  to  which  the  grind- 
ing powder  may  be  attached ;  and  for  this  purpose  it  has  been 
proposed  to  use  a  solution  of  copal  in  hot  linseed  oil,  to* 
gether  with  Venice  terpentine,  Venetian  red,  a  little  litharge, 
and  caoutchouc.  (Lond.  Joum.  zxxyi.) 


VI.  OLEICS. 

Although  some  fatty  bodies  are  very  different  from  others 
in  their  chemical  nature,  and  all  of  them  differ  from  the 
essential  oils,  yet  being  often  used  in  the  same  branch  of 
manofactare  indiscriminately,  they  may  be  embraced  together 
as  a  class. 

1.  Oils  and  Fats. 

By  far  the  larger  proportion  of  oils  and  fats  agree  in  being 
composed  of  a  fat  acid  united  to  a  base  called  glycerin.  The 
three  principal  acids  are  stearic,  margaric  and  oleic ;  when 
stearate  or  margarate  of  glycerin  predominate  (the  compound 
bemg  called  stearin  or  margarin),  the  fat  is  more  solid,  as 
tallow,  suet,  &c. ;  when  oleate  of  glycerin  (called  also  olein) 
is  in  sufScient  quantity,  the  fat  is  fluid  or  oily,  as  olive  oil. 
The  chemical  connection  between  margaric  acid,  which  is  a  solid 
crystalline  fat,  and  vinegar  or  acetic  acid,  and  the  connection 
between  acetic  acid  and  common  alcohol,  are  pointed  out  in  an 
essay  by  one  of  us,  published  in  the  Joum.  Fr.  Inst.  1848. 
^ow  since  formic,  acetic,  and  valeric  acids  can  be  shown  to 
he  derived  from  wood-spirit,  common  alcohol,  and  fousel-oil, 
vhich  are  their  respective  alcohols,  we  may  infer  that  the 
Ugher  fat  acids  have  also  their  alcohols.  The  investigations  of 
Brodie  in  wax  seem  to  point  out  such  alcohols  and  their  acids. 
The  general  formula  for  this  fat  acid  series,  the  most  ex- 
tended series  yet  developed  in  organic  chemistry,  is  CnHnO^, 
*»  being  an  even  number  (see  below).  No  well-defined  con- 
i^ection  has  yet  been  established  between  other  fat  acids  not 
belonging  to  this  group. 

CocoamU  Oil. — According  to  Georgey  (Ann.  der  Chem. 
and  Pharm.  Ixvi.)  the  butter  of  cocoa  contains  the  following 
acids: 
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Caproic Cj,H^O^ 

CaprylUc C„H^O^ 

Capric C^H^O^ 

Pichuric  (lauric,  laurosteario) C^H^O^ 

Myristic  (probably) ^J^afi* 

Palmitic C„H„0^ 

The  cocinic  acid  of  St.  Evre  is  a  mixtare  of  capric  and 
pichuric  acids. 

Stearic  Add. — Gerhardt  and  Laurent  have  endeavored  to 
prove  (Comptes  Rendus,  1849)  that  the  formula  for  stearic 
acid  is  G,^Oj^O« ;  that  margaric  acid  is  an  isomeric  modification 
of  it,  and  should  be  called  metastearic  acid. 

Oil  of  the  Beaked  Whale. — The  train-oil  of  the  balsena 
rostrata  has  recently  been  examined  by  Scharling  (Joum.  f. 
Prac.  Chem.  xliii.),  who  gives  it  the  formula  C^H^O^.  It 
consists  principally  of  a  liquid  fat,  free  from  glycerin,  a  minute 
portion  of  spermaceti  and  traces  of  other  fats.  Its  spec.  grav. 
is  .8807  at  52^.  It  bums  with  a  bright  flame,  and  its  illu- 
minating power  is  in  the  ratio  of  1.57  :  1  of  common  whale 
oil.  It  also  burns  slower  and  emits  less  smoke  than  the  latter 
oil. 

Bleaching  of  Oil  hy  Chromic  Acid. — Mr.  C.  Watt,  Sr. 
(Newton's  Joum.  1848,  and  Ch.  Gaz.  vi.),  uses  the  following 
method  for  bleaching  dark  oils  or  tallow.  To  every  \  ton  of  oil 
take  lOfi)  bichromate  of  potassa.  Powder  the  salt,  dissolve  it 
in  4  pts.  hot  water,  stir,  and  carefully  add  15%  sulphuric  acid, 
and  continue  the  stirring  until  complete  solution.  This  mix- 
ture is  then  thoroughly  incorporated  with  the  melted  fat, 
previously  separated  from  foreign  matters  by  repose  and  de- 
cantatipn.  The  containing  vessels  should  be  of  wood,  and  the 
temperature  about  180^  F.  When,  after  much  agitation,  the 
liquid  fat  assumes  a  light-green  color,  the  bleaching  is  com- 
pleted, and  4  buckets  of  boiling  water  are  then  to  be  added,  the 
whole  stirred  for  five  minutes  and  then  left  to  repose  for 
several  hours,  when  it  will  be  white  and  ready  for  use. 

Mr.  Watts,  Jr.,  proposes  to  recover  the  chromic  acid  ad 
infinitum^  and  thus  render  the  process  very  economical,  in 


LUBBICATIKO  OIL.  159 

manner  as  follows.  Transfer  the  green  chrome  liquor,  after 
the  separation  of  the  fat,  to  a  tuh,  dilute  it  with  water,  and 
then  add  thick  milk  of  lime  until  the  sulphuric  acid  is  nearly 
saturated ;  leave  to  repose,  decant  the  liquor  from  the  sulphate 
of  lime,  and  carefully  add  to  it  another  portion  of  cream  of 
lime  until  the  precipitation  of  all  the  green  oxide,  and  the 
supernatant  liquor  is  clear  and  colorless.  Drain  off  this 
liquor,  add  fresh  water,  and,  after  settling,  again  decant. 
Repeat  this  washing,  then  transfer  the  precipitate  to  a  red-hot 
iron  slab,  and  keep  it  constantly  stirred  until  it  changes  to  a 
yellow  powder.  The  chromate  of  lime,  thus  formed,  if  de- 
eomposed  by  sulphuric  acid  in  slight  excess,  yields  chromic 
acid  as  well  suited  for  bleaching  purposes  as  that  from  bi- 
chromate of  potassa. 

on-fitter, — A  good  filter  is  said  to  be  made  of  fine  sand, 
charcoal,  and  gypsum;  the  sand  to  retain  substances  sus- 
pended in  it,  charcoal  to  decolorize  it,  and  plaster  to  remove 
water.  (Joum.  de  Ghim.  Med.  1846.) 

Raw  Linseed  OH  Decolorized. — A  solution  of  2fb  copperas 
in  2^fi>  water  is  poured  into  a  flask  containing  2Tb  linseed  oil, 
and  exposed  to  the  sun  for  several  weeks,  during  which  it  is 
frequently  shaken.  The  oil  is  said  to  be  rendered  limpid  and 
colorless,  and  may  be  drawn  off  by  a  siphon  or  stoppered 
funnel. 

Lubricating  OH. — Many  substitutes  have  been  proposed  for 
the  more  costly  oil  for  lubricating  machinery,  but  hitherto 
with  only  partial  success.  Munkittrick's  patent  (Lond.  Joum. 
xxxvi.  98)  consists  mainly  in  the  addition  of  caoutchouc  to 
common  grease,  the  former  being  softened  by  spirit  of  terpen- 
tme ;  but  he  also  uses  other  ingredients.  For  example :  10 
galls,  water  being  heated,  lfi>  glue  and  lOfi)  carbonate  of  soda 
are  stirred  in,  10  galls,  oil  or  grease  are  next  added,  whereby 
a  quasi  soap  is  formed,  and  lastly,  4Sb  caoutchouc,  softened  by 
terpentine,  are  incorporated. 

Boudet  (Joum.  de  Pharm.,  and  Lond.  Pharm.  Joum.  1850), 
gives  the  following  as  the  process  by  which  the  French  liard^ 
or  lubricating  fluid,  is  made.     Add  1  pt.  finely  minced  caout- 
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chouc  to  50  ptB.  rape-oil,  and  heat  until  the  mixture  it 
pleto.  A  very  unctuouB  oil  is  thus  formed,  which  remains  Aid 
at  freciing  temperature,  and  does  not  clog  the  machines,  I 
fiLcilitatee  the  motion  of  their  parts. 

I'at  Oih,  to  diBtinguUk  them. — Heydenreich  | 
(Journ.  de  ConnaiB.  Utiles,  1849)  to  diBtinguish  these  oils  fn 
«ach  other  by  their  odor  when  warmed,  their  color  by  eonts 
with  oil  of  vitriol,  and  their  specific  gravities.  By  the  i 
process,  the  oil  is  heated  in  a  porcelain  capsule  over  a  spir 
lump,  when  the  peculiar  volatile  odor  of  Hsh,  linseed,  and  o 
oils  may  be  detected,  especially  if  compared  in  the  same  n 
with  the  unadulterated  oils.  For  the  acid  test,  10-15  d 
of  the  oil  are  dropped  upon  a  piece  of  glass,  underlaid  by 
white  paper,  and  a  drop  of  oil  of  vitriol  is  brought  in  contact 
with  it  by  a  glass  rod.  If  it  be  rape-oil,  a  greenish-blue 
circle  is  formed  around  and  at  a  short  distance  from  the  drop, 
while  light  yellowish-brown  strise  form  towards  the  centre. 
The  same  takes  place  with  oil  of  black  mustard,  but  25—30 
drops  of  the  oil  are  required.  With  whale  oil,  the  color  is 
reddish,  after  12-lS  minutes  violet  on  the  edge,  and  in  2 
hours  violet  ihroughont.  Olive  oil  givos  a  pale-yellow  passing 
into  greenish-yellow.  Lbseed  oil  is  at  first  dark  reddish- 
brown  and  then  black. 

2,  Chandlery. — The  more  solid  fat,  stearm,  is  separated 
from  the  more  fluid  olein  by  pressure,  to  make  stearin-candles, 
or,  the  fata  being  deoomposed,  the  more  solid  stearic  acid  is 
(^parated  from  battery  or  fluid  acids,  to  make  stearic  acid 
lights.  ITnder  this  he«d  we  may  embrace  spermaceti  and 
was.  There  is  but  little  novelty  offered  on  any  of  these 
points. 

SStarin,  ^fv. — To  separate  the  solid  from  the  more  flnid  fat 
in  palm  oil,  Urd,  &e.,  the  fats  are  granulated  and  pressed  cold 
in  boga  by  «  powertb]  hydranlie  presa,  tbe  olotn  which  Sows 

1  being  wd  ftr  MUh     Tb»  oootwu  of  the  bags  being 

.    -  -  -  .  ^^  pUtea  of  iron, 

ta  aad  stearin  is 

I  thus  obtained,  it 
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is  fused  with  a  very  little  nitric  acid.  To  remove  still  further 
all  the  olein,  Morfit  proposed  mixing  it  with  a  little  oil  of  ter- 
pentine, and  then  pressing. 

See  Morfit's  '^  Chemistry  Applied  to  the  Manufacture  of 
Soap  and  Candles."  According  to  Heintz  (Ber.  d.  Berl. 
Acad.)  stearin  from  mutton-suet  becomes  transparent  at 
124-126%  but  does  not  fuse  before  144°. 

Candles  of  Fats  ai%d  Rosin. — ^A  process  is  described  in  the 
Hep.  Pat.  Iny.  Oct.  1850,  for  mixing  some  20-30  per  cent, 
of  roein  with  fatty  bodies  in  the  melted  state,  by  adding  sul- 
phuric acid  gradually,  heating  it  from  12  to  18  hours  so  as  to 
evolve  sulphurous  acid,  and  then  submitting  the  dark-brown 
crystalline  solid  to  distillation  by  heated  steam.  The  solid 
and  oily  portions  are  then  separated  by  pressure. 

WcKCj  Test  of  Purity. — To  test  for  the  presence  of  stearic 
acid,  Geith  pours  over  2  drachms  wax  1  oz.  lime-water  diluted 
with  1  oz.  water.  If  the  acid  be  present^  the  liquid  loses  its 
alkalinity  and  remains  clear.  Buchner  proposes  fusibility 
and  specific  gravity,  as  an  approximate  test  of  the  presence 
of  stearic  acid  or  tallow.  Tallow  fuses  at  108°,  yellow  wax 
at  142°.  (Buchner's  Rep.  xliv.) 

Waxes. — Our  knowledge  of  the  composition  and  alliances 
of  the  waxes  has  been  much  enlarged  by  Brodie's  investiga- 
tions of  common  beeswax  and  Chinese  wax.  He  found  com- 
mon wax  to  consist  of  cerotic  acid  (formerly  cerin)j  soluble  in 
hot  alcohol,  of  the  composition  C^^H^^O^,  therefore  of  the  fat 
acid  series  C^HnO^ ;  and  of  palmitate  of  meliss-etJ^r  (for- 
merly myricin).  By  saponifying  myricin  he  obtained  palmitic 
add  and  melissin,  which  last  has  the  formula  C^H^O, 
("■CbH^^jiOJ,  or  that  of  an  alcohol.  By  the  action  of  lime 
and  potassa  on  melissin  he  obtained  the  corresponding  acid, 
adlflric  add  C^qH^O^.  Upon  examining  Chinese  wax,  he 
fbind  it  to  consist  chiefly  of  cerotate  of  eerote-ether, 
MJg.H^0,C^H„0„  for  by  saponification  be  obtained  cerotic 
•eidC^H^O^and  cerotin  (the  alcohol)  C,^H,,0,  (C„H„ +  ,(),). 
(HuL  Mag.  Sept.  1848,  Amer.  Journ.  (2)  vii.  427.) 
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2.  Saponification. 

Sonp-boiling  consists  in  boiling  a  fat  with  alkali  and  water, 
whereby  the  fat  acid  unites  with  the  alkali  to  form  a  soap,  anil 
glycerin  is  Bet  free.  The  soft  soaps  usually  contain  the 
glycerin,  but  it  is  removed  from  the  hard  soaps,  and  remains 
in  the  saline  solution.  Soaps  retain  variable  quantities  of 
water,  even  to  30  per  cent,  and  more,  when  they  appear  to 
be  dry.  Rosin  is  usually  added  to  make  the  common  yellow 
soaps,  but  it  can  hardly  be  called  an  adulteration,  : 
Besses  some  detergent  properties. 

Irish  Mo»»  mid  Salt  in  Soap. — (Lond.  Journ.  1849,  i 
To  a  strong  solution  of  Irish  moss  (Ifb  to  6  galls,  water), 
made  by  a  short  ebullition  and  maceration  for  several  hours, 
and  run  through  sieves,  a  quantity  of  common  ealt  ia  added, 
Ifi)  to  each  4  galls.,  and  stirred  until  dissolved.  One  ton  ■ 
this  mixture  is  combined  with  5  tons  of  soap.  The  utility  fl 
this  compound  is  not  clear.  

Oili/  Acids. — When  wool  is  cleaned  by  alkali  in  water,  a 
portion  of  fat  is  removed,  and  in  order  to  get  the  oily  acids 
again  from  the  water.  Shearman  treats  the  water  with  sul- 
phuric or  muriatic  acid,  beats  the  fat  acid,  separated  from  the 
liquid,  to  '212°  in  a  leaden  vessel,  saturates  the  free  acid  with 
chalk,  adds  hot  water,  stirs,  and  lets  it  settle  for  several  days^ 
when  the  fat  can  be  drawn  off  clear.  It  may  be  reconvert| 
into  Boap  by  alkali. 

Perfumery  is  allied  to  soap-boiling,  which  in  fact  foiio 
part  of  this  art,  since  one  of  its  most  extended  applicutioj 
is  to  perfume  soap.  The  perfumes  are  essential  oils,  Bom 
times  solid ;  usually  derived  from  the  distillation  of  odorof 
plants  or  parts  of  plants.  Many  of  them  are  simple  < 
pounds  of  carbon  and  hydrogen ;  others  contain  also  oicygod 
and  a  few  sulphur.  It  is  probable  that  we  shall  bo  enabled  ti 
lale ;  for  through 
iebig,  it  was  shown 
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OIL  OF  BUE«  16e^ 

Procter  and  Gahours,  that  oil  of  winter-green  could  be  made 
artificially,  and  below  ia  an  account  of  Deville's  having  pro- 
cured oil  of  lemons  from  spirit  of  terpentine. 

E$9ential  Oils, — ^Van  Hesa  haa  given  the  following  table 
of  the  yield  of  essential  oils,  with  their  specific  gravities. 
The  oils  heavier  than  water  were  distilled  by  surrounding  the 
still  with  high-pressure  steam;  those  lighter  than  water  by 
blowing  steam  through  the  vegetable  matters. 

Oleum  anU 20Ib yielded  ^  ox.     0.977 

01  tnisi  Btellati..  20Ib «  8  «  ...  0.976 

Oloikm.  arom..  Old  oil <*  0.984 

"              661b  ealamns,  of  a  preTioue  year....  **  12  ** ...  0.956 

*•              86n>  new  caUmus «  10  ** ...  0.950 

OL  Mnd 12^0)  of  last  year's  seeds <*  8  ** ...  0.923 

"                    25Ib  ftresh  seeds  from  the  Eifel <*  17  '* ...  0.913 

"                    J  cwt  Saxony  seeds "  6  "...0.926 

OLoaryophyU....  lOIbAmboina cloves, at 6 distillations  "  81  «...  1.040 

*«               81b  Bourbon  cioTes **  21  "...1.036 

«               25n>  Dutch  cloves,  at  8  distiUations..  "  74  "  ...  1.083 

"               i  cwt  clove-stems *«  16  "...1.049 

0Les88.cinnam..  ^cwt  bruised  cinnamon "  2}  "  ...  1.035 

OL  ean.  flor 12Jlb "  8|  "  ...  1028 

OLfo&ric. lOlb "  6  "...0.968 

OL  jonip.  baoc...  44Ib  dried  ripe  berries "  2(  "  ...  0.870 

««                96Ib  fresh    "         "     "  7^  "...  0.862 

«                63Ib  unripe             "     "  8  "...0.864 

OLItvenduL )  cwt.  dried  flowers "  2  "  ...  0.892 

Artificial  OH  of  Lemon. — Deville  (Comptes  Rendus,  1849) 
Ub  shown  that  the  camphor  produced  by  the  action  of  chloro- 
hjdiio  add  upon  oil  of  terpentine,  when  treated  with  potas- 
mokj  yields  an  essential  oil  identical  in  odor,  boiling  point, 
density,  and  composition,  with  oil  of  lemon. 

OH  of  Hue. — Wagner  ( Journ.  fur  Prac.  Chem.  xlvi.)  has 
proven  by  experiments  that  the  oil  of  rue  {ruta  graveolens)  is 
evolved  from  cod-liver  oil  when  the  latter  is  acted  upon  by 
aulphoric  acid,  and  the  resulting  purplish  mass  saturated  with 
alkali  or  alkaline  earth.  Wagner  does  not  consider  it  a  pro- 
duct of  decomposition,  but  adopts  the  theory  of  Gerhardt  in 
considering  it  the  aldehyde  of  capric  acid  C^H^O^  and  exi^t- 
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ing  aB  8iic!i  naturally  in  the  oil.  He  draws  the  inference, 
therefore,  that  the  SO,  comhines  with  the  aMehyde,  or  rather 
with  the  oxide  of  eaprinyle  C„TI,i|0,  and  that  this  compouml, 
upon  the  addition  of  a  base,  is  decomposed,  and  aldehyde 
separates. 

Cast-orenm  Canadense. — F.  Wuhler  has  by  recent  examina- 
tions (Liebig*B  Annalen,  bcvii.)  conGrmed  the  BuppositioD  that 
the  odor  of  cantor  is  dae  to  the  presence  of  carbolic  acid.  He 
also  found  that  it  contains  salicin  and  benzoic  acid.  Carbolic 
acid  is  obtained  among  the  products  of  coal-tar. 

Adulteration  of  Attar  of  Rose. — Guibourt  ( Joorn.  de  Phartn. 
1849),  after  showing  the  unreliableness  of  the  physical  cha- 
racters, as  a  test  of  purity,  because  of  the  readiness  with 
which  they  may  be  imitated,  proposes  three  tests  for  dis- 
tingoiahing  the  true  attar.  The  usual  adulterants  are  oils  of 
rosewood  and  geranium.     They  may  be  detected  as  follows  ; 

By  Iodine. — The  suspected  attar  is  placed  in  watch-glasses, 
under  a  bell,  along  with  a  capsule  containing  iodine.  The 
vapors  of  iodine,  after  some  hours,  condense,  and  form  a  brown 
areola  upon  the  oil,  if  adulterated,  but  do  not  change  its 
color,  if  pure.  On  exposure  to  air,  the  iodine  volatilizes,  but 
the  color,  in  either  case,  remains  unaltered. 

By  Nitrous  Acid. — This  serves  only  to  detect  the  oil  of 
geranium,  to  which  It  imparts  an  apple-green  color;  as  it 
tinges  the  attar  and  oil  of  rosewood  alike  dark-yellow. 

By  Sulphuric  Acid. — This  reagent  turns  all  three  of  the 
oils  brown,  but  the  attar  retains  the  purity  of  its  odor,  while 
that  of  the  oil  of  rosewood  is  rendered  more  perceptible ;  the 
geranium  oil,  at  the  same  time,  acquiring  a  etrong  and  un- 
pleasant smell. 

Sandal  Wood. — According  to  Meier,  there  are  six  different 
substances  in  aandal-wood,  (Ch.  Ga«.  vii.  and  Archiv.  der 
Pharm.  Iv.  and  Ivi.) 

1.  Santalicacid,  extracted  bya1oohol|in  microscopic  prisma 
of  a  beautiful  red  tiat,  ""'"'r'lr  ilTiilflltflll  ""*  insoluble  i 
water,  and  fi 
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iDMS,  floluble  in  alcohol  of  .863,  but  insoluble  in  water  and  cold 
ether. 

8.  Santalidej  extracted  by  water ;  a  dark-red  mass,  soluble 
in  ether  and  alcohol  of  .863,  but,  when  pure,  insoluble  in 
water. 

4.  Santaloidej  extracted  by  water ;  a  yellowish  amorphous 
mass,  soluble  in  cold  water  and  alcohol  of  .863,  but  insoluble 
in  ether. 

5.  Santaloididej  extracted  by  water ;  a  dark-brown  resinous 
mass,  insoluble  in  water  and  ether,  and  only  slightly  so  in  cold 
iloohol. 

6.  Santalididej  extracted  by  water ;  an  amorphous  brown 
mass,  soluble  in  water,  sparingly  so  in  boiling  alcohol  of  .912, 
and  insoluble  in  ether  and  cold  absolute  alcohol. 


3.  Illumination. 

The  fatty  bodies  and  resins  of  the  preceding  and  present 
classes,  together  with  bituminous  coals,  are  the  sources  of  ar- 
tificial light.  The  fats  are  generally  used  as  oils,  spermaceti 
oil,  whale  oil,  to  be  burned  in  lamps ;  or  ihe  more  fluid  por- 
tions of  fat,  as  lard  oil,  are  removed  by  pressure,  and  the  hard 
stearin  remaining  is  formed  into  candles ;  or  a  stearic  fat  is 
decomposed  by  alkali  and  acid,  so  that  stearic  acid  is  obtained 
to  be  made  into  candles.  Spermaceti  and  wax  are  also  burned 
in  the  form  of  candles.  Their  preparation  falls  under  a  pre- 
ceding division,  while  under  the  present  we  might  consider  their 
comparative  merits  as  sources  of  light ;  as  there  is,  however, 
little  of  novelty  to  o£fer  in  this  respect,  we  confine  ourselves 
to  improvements  in  the  gas  manufacture,  and  to  what  are 
termed  burning-fluids. 

1.  Ittummating  goB  is  obtained  by  throwing  bituminous 
coal,  grease,  or  rosin,  upon  a  red-hot  surface,  whereby  it  is 
resolved  into  new  compounds  by  an  internal  combustion;  into 
permanent  gases ;  vapors,  which  condense  into  aqueous  solu- 
tions and  tar ;  and  coke,  which  remains.  The  coke  is  used  as 
fuel;  the  tar  is  either  distilled  to  obtain  ethereal  oils  and 
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pitcli,  at  turned  to  moke  larephlaek ;  the  aqueous  solutiona 
contain  ammonia,  and  are  Boraelimes  used  to  procure  it;  the 
gas  is  a  mixture  of  carbohydrogehg,  carbonic  oxide  and  acid, 
ftc.  The  gfi3 18  freed  by  cooling  and  by  lime  from  sulphuretted 
hydrogen,  carbonic  acid,  suspended  tarry  matter,  cyanogen, 
kc.  Since  the  proportion  of  carbohydrogen  determines  the 
illuminating  power  of  gas,  and  some  coals  yield  too  much  car- 
bonic oxide,  &e,,  it  has  been  proposed  to  pass  the  gas  through 
volatile,  liquid,  and  solid  carbohydrogens,  of  which  it  wUI  take 
up  a  small  quantity  and  increase  its  luminosity :  this  is  termed 
naphthaliziug.  Quite  recently,  hydrogen  has  been  used,  in  a 
naphlhalizcd  condition,  but  we  may  doubt  its  success. 

Coal  Gag. — On  the  comparative  value  of  the  different  kinds 
of  coal  used  for  illumination,  and  on  methods  for  ascertaining 
the  value  of  the  gases,  see  an  article  by  Dr.  Fyfe,  in  Edin. 
Phil.  Journ.  itlv.  and  in  Amer.  Journ.  2d  aer.  viif  77-86, 
157-167. 

Rogin  Gas. — A  variation  of  the  manufacture  of  gaa  from 
rosin  is  patented  by  Robertson  (Lond.  Journ.  1849,  37),  in 
which  the  rosin,  mixed  with  sawdust  and  alkali  (lime,  &c.), 
is  charged  into  iroir  cases,  which  are  put  into  a  gas-retort  and 
heated  as  usual.  The  products  of  distillation  are  passed  into 
B  second  retort  filled  with  lumps  of  coke,  brick,  &c.,  and  heated 
to  cherry  redness.  To  make  gns  alone,  these  products  pass 
through  a  third  and  fourth  retort,  filled  with  brick,  coke,  &c., 
and  are  then  washed  and  purified  by  lime.  To  obtain  partly 
gas  and  partly  oily  matters,  the  vapors  issuing  from  the  first 
retort,  containing  coke,  kc,  arc  passed  through  a  tank  con- 
taining water,  where  oily  matter  deposits,  and  then  through 
the  washer  and  purifier.  The  oily  products  are  made  into  a 
grease  for  machinery  by  mixing  it  with  lime  and  finely  gra- 
nulated zinc.  Or,  the  oily  product  may  be  first  distilled  with 
water,  yielding  a  spirit,  which,  after  several  distillations  with 
a  little  lime,  becomes  colorless  and  thin,  and  is  used  for  illa- 
mination  or  for  a  varnish. 

On  water  and  rosin  gaa,  see  an  article  by  Prof.  Fyfe,  in  the 
Journ.  Fr.  Inst.  (3)  ix.  271,  319. 
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Purification  of  Gom. — All  the  Bulphuretted  hjrdrogen  may 
be  remoTed  from  coal-gas  by  tbe  washers  and  lime  purifier(>.l 
but  K  perfect  decomposition  may  also  be  effected  (according  * 
to  Croll,  Lond.  Joum.  1849)  by  passing  the  gas  through  a 
solution  of  sulphurous  acid,  whereby  water  is  formed  and  sul- 
phur deposited.  The  excess  of  sulphurous  acid  is  removed 
by  washers  and  the  dry  lime  purifier. 

Lanning's  process  (Ch.  Gaz.  viii.),  which  has  been  success- 
fally  carried  oat  at  the  Chartered  Company's  works,  la  said 
to  remove  from  illumiDating  gas  every  trace  of  ammoniacal 
and  sulphuretted  impurity.  The  principal  agent  employed  is 
tbe  carbonic  acid  of  the  gas,  asajated  by  a  mixture  of  oxide 
of  iron  and  chloride  of  calcium.  The  latter  is  made  by  pre- 
cipitating solution  of  chloride  of  iron  with  lime  or  chalk,  and 
adding  sawdust  to  the  mass  to  render  it  permeable.  The  pre- 
cipitated iron  becomes  peroxidizod  by  the  atmosphere  during 
the  progress  of  preparation.  In  its  transit  through  this  mix- 
tnre,  the  gas  loses  its  impurities  iu  the  following  manner. 
The  chloride  of  calcium  contained  in  it  acts  by  its  hygroscopic 
property  as  an  absorbent  or  solvent,  and  thus  promotes  the 
contact  of  the  foul  mattore  with  the  disinfecting  material. 
Thft  peroxide  of  iron  takes  the  sulphur  of  the  bydrosulphuret 
of  ajDinonia  and  becomes  scstjuisulphuret,  at  the  same  time 
lorretidering  its  oxygen  to  tbe  eliminated  hydrogen  to  form 
iratar.  The  ammonia  set  free  immediately  unites  with  the 
carbonic  acid  as  carbonate,  and  this  latter  salt  exchanges  bases 
vith  the  muriate  of  lime  as  fast  as  it  is  produced.  A  portion 
of  it,  however,  forms  sulphate  with  the  spontaneously  gene- 
rated sulphuric  acid. 

The  mixture  may  be  repeatedly  regenerated  by  exposure  to 
sir,  and  thus  made  serviceable  for  new  operations.  When  it 
becomes  surcharged  with  ammoniacal  Ealt,  the  latter  must  be 
removed  by  washing  with  water.  In  the  original  mixture,  the 
lime-«slt  was  a  chloride,  whereas  after  usage  it  becomes  sul- 
phate ;  thus,  the  sesquisulphuret  of  iron  in  contact  with  air 
changes  into  sulphate  by  tbe  absorption  of  oxygen,  and  this 
aulphate,  reacting  upon  the  carbonate  of  lime  thrown  down 
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from  the  muriate  bj  the  carbonate  of  ammonia,  becomes  sub- 
carbonate,  and  ultimately  sesqui  or  peroxide  of  iron. 

According  to  the  inventor,  the  sulphuret  of  carbon  is  also 
removed  during  the  operation,  and  the  illuminating  power  of 
the  gas  thus  augmented  about  8  per  cent.,  with  but  slight 
expense  for  material  and  a  great  economy  as  to  wear  and 
tear  of  apparatus. 

Gai-lime, — Graham's  examination  of  gas-lime  exposed  to 
the  air  for  a  few  hours  after  use,  was  composed  of — 

Hyposulphite  of  lime 12.30 

Sulphite  "       14.67 

Sulphate  "       2.80 

Carbonate  "       14.48 

Caustic  lime 17.72 

Free  sulphur 5.14 

Sand 0.71 

Water 82.28 

100.00 

• 

In  this  state  it  is  well  adapted  to  the  preparation  of  hypo* 
sulphite  of  soda,  for  which  purpose  it  is  extracted  with  water, 
the  solution  decomposed  by  carbonate  of  soda,  and  evaporated 
to  crystallization.  The  hyposulphite  of  soda  thus  obtained 
may  be  used  for  the  daguerreotype,  and  might  possibly  be 
used  instead  of  common  salt  to  extract  silver  from  its  ores. 
By  proper  calcination,  gas-lime  may  be  converted  into  a  mix- 
ture of  nearly  equal  parts  of  sulphate  and  carbonate  of  lime, 
in  which  state  it  may  be  employed  in  agriculture  and  other 
arts.  (Rep.  Pat.  Inv.  1845.)  Eisner  draws  attention  to  its 
value  for  removing  hair  from  hides. 

Naphthaliztng  Gas. — Among  the  many  patents  for  naph- 
thalizing  gas,  is  one  in  Lond.  Joum.  xxxvii.  Aug.,  in  which 
the  heat  of  the  burning  jet  is  communicated  by  metal  to  a 
vessel  containing  a  hydrocarbon.  The  gas,  in  passing  through 
this  vessel,  takes  with  it  a  portion  of  the  hydrocarbon,  passes 
into  a  sphere  over  the  jet,  where  it  is  heated,  and  then  passes 
out  at  the  jet.     It  is  supposed  to  yield  a  whiter  light.     There 
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are  otber  inventions  for  the  same  purpose,  and  doubtless  some 
will  be  made  of  great  practical  value ;  but  it  would  be  much 
more  desirable  that  gas,  capable  of  yielding  the  fullest  in- 
tensity of  light,  should  be  made  at  the  gas-works.  The  con- 
sumer should  be  saved  the  trouble  of  making  his  own  light. 
Whether  there  be  any  advantage  in  heating  gas  previous 
to  its  combustion  in  the  naphthalizing  process  or  not,  we 
offer  a  suggestion  by  way  of  improvement.  The  vessel  to 
be  heated  over  the  jet  might  be  concave  underneath,  provided 
with  a  tube  passing  off  from  the  highest  point  of  the  concavity 
into  the  open  air,  or  chimney,  so  that  it  would  carry  off  the 
products  of  combustion.  The  heated  vessel  might  be  a  double 
cylinder  or  a  cylindrically  wound  spiral  tube. 

Hydrogen  for  Ittuminatton, — ^Various  processes  have  been 
devised  or  adopted  for  obtaining  light  by  means  of  hydrogen : 
and  this  gas  is  obtained  for  the  purpose  by  one  of  three 
methods,  in  each  of  which  cases  water  is  tlecomposed,  by 
incandescent  iron  or  coal,  or  magnetic  force.  1.  Vertical  iron 
pipes  are  filled  with  scrap-iron,  and  heated  externally  to  a 
jiigh  temperature ;  steam  is  introduced,  forming  oxide  of  iron 
and  liberating  hydrogen,  which  passes  into  a  gas-holder.  In 
order  to  reduce  the  oxide  of  iron  to  the  metallic  state,  to  be 
again  subjected  to  the  action  of  steam,  carbonic  oxide  gas  is 
passed  through  the  heated  pipes,  and  becomes  carbonic  acid, 
which  escapes.  The  carbonic  oxide  is  obtained  by  passing 
the  waste  gases  of  the  fire  through  a  fire  or  ignited  carbon. 
Instead  of  carbonic  oxide,  carburetted  hydrogens  may  be  em- 
ployed, such  as  tar,  &c. 

2.  Another  method  for  obtaining  hydrogen,  mixed  with 
earbonic  oxide  and  other  gases,  is  to  pass  steam  through  or- 
dinary gas-retorts  charged  with  carbonaceous  matters,  brought 
to  a  state  of  high  ignition,  whereby  these  gases  are  generated 
together  with  carbonic  acid.  A  purifier  serves  to  remove  the 
carbonic  acid  from  the  combustible  gases. 

8.  By  means  of  a  magnetic  battery,  hydrogen  and  oxygen 
are  separately  liberated  from  decomposed  water. 

In  order  to  utilise  the  hydrogen,  &c.,  obtained  by  any  of 
P 
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these  methods,  the  flame  as  it  issues  from  a  jet  may  be  directed 
upon  a  wick  of  fine  platinum  wire,  whose  incandescence  will 
produce  the  desired  illuminating  e£fect.  Another  method  is 
to  naphthalize  the  hydrogen,  i.  e.  to  pass  it  through  a  liquid 
or  over  a  solid  hydrocarbon  (such  as  naphtha  or  naphthalin), 
or  to  mix  it  with  the  vapor  of  a  hydrocarbon,  in  all  which 
cases  its  illuminating  property  depends  on  the  same  causes  as 
in  all  ordinary  cases  of  combustion  for  light,  viz.  the  inflammft* 
tion  of  hydrogen  and  the  precipitation  and  momentary  in* 
candescence  of  carbon  in  the  flame. 

2.  Buminff-fluids. — These  are  generally  solutions  of  cam* 
phine  (purified  spirit  of  terpentine)  in  alcohol,  and  are  burned 
in  lamps  constructed  for  the  purpose.  Their  danger  has 
been  pointed  out  from  year  to  year  by  one  of  the  writers,  in 
public  lectures  delivered  iux  the  Franklin  Institute,  in  Phila- 
delphia ;  yet  such  is  the  neatness  of  these  illuminating  liquids, 
their  convenience  and  brilliancy,  that  they  continue  to  be 
used  until  a  serious  accident  awakens  the  public  to  a  sense  of 
their  danger.  But  the  disaster  serves  only  to  deter  those  from 
their  use  who  were  more  immediately  affected  by  it.  There, 
is  no  doubt  that  burning-fluids  may  be  safely  used  by  those 
who  understand  the  conditions  of  their  explosiveness,  or  who 
exercise  care  in  their  use ;  but  since  their  tendency  to  explo- 
sion cannot  be  prevented,  and  since  knowledge  and  care  will 
not  generally  attend  their  use  by  the  public,  they  should  be 
abandoned. 

Let  us  not  however  abandon  the  idea  of  finding  a  liquid 
which  shall  possess  the  requisite  qualities  of  cleanliness,  che«^ 
ness,  illumination,  and  freedom  from  danger.  Sperm-oil  pos- 
sesses the  last  two  qualities ;  burning  fluids  the  first  three ; 
lard-oil  is  cheap  and  free  from  danger,  but  is  not  cleanly,  is 
too  liable  to  congeal  in  winter,  and  is  apt  to  clog  the  wick. 
Naphtha  is  very  little,  if  at  all,  liable  to  explosion,  but  it 
contains  an  excess  of  carbon,  and  it  is  too  apt  to  smoke  when 
burned  in  an  ordinary  lamp.  Since  sperm-oil  has  a  high 
illuminating  power  and  is  free  from  danger,  we  may  yet  hope 
to  discover  a  liquid  which  shall  possess  these  properties  to- 
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gather  with  cleanliness  and  cheapness  combined.  May  not 
such  a  liquid  be  found  among  the  products  from  the  distillation 
of  coal,  to  be  used  either  by  itself  or  in  conjunction  with 
other  substances  ? 

8.  Apparatus  for  Illumination, — We  have  nothing  novel  to 
present  in  relation  to  lamps  and  jets,  except  a  remark  upon 
reflectors. 

Reflectors  are  found  to  increase  the  ordinary  effect  of  a 
light  in  proportion  to  the  perfection  of  their  reflecting  surface 
and  their  approach  to  a  parabolic  form  ;  but,  being  constructed 
of  metal,  they  are  expensive.  Eempton  (Lond.  Journ.  1849, 
330)  proposes  making  earthenware  reflectors  of  a  good  form, 
and  then  lustring  their  reflecting  surface  in  the  usual  manner. 
Clay-ware  is  undoubtedly  an  excellent  material  for  giving  a 
good  form  to  a  reflector,  as  it  is  readily  and  cheaply  made,  and 
retains  its  shape  tolerably  well  during  burning.  But  the  new 
method  of  precipitating  silver  from  solution,  with  a  brilliant 
Borface,  might  advantageously  be  substituted  for  the  method 
usually  adopted  for  lustring  pottery  with  silver. 


VII.  SITEPSICS. 

The  present  class  embraces  arts  which  are  exclasively  con- 
fined to  the  preparation  of  food,  or  which  prepare  substances 
largely  used  in  the  preparation  and  preservation  of  food, 
both  solid  and  liquid,  and  likewise  used  in  the  arts  generally. 

1.  Preparation  of  Farina  and  Sugar. 

Flour,  starch,  and  sugars,  are  employed  both  as  food  and 
m  the  arts. 

1.  Starch  is  extracted  from  roots,  as  the  potato,  arrow-root, 
or  from  grain,  wheat,  rice,  corn,  by  washing  over  and  collect- 
ing the  finely  suspended  sediment.  There  are  different  kinds 
of  starch,  but  even  the  same  kind,  as  that  obtained  from  the 
aboYC-named  substances  is  supposed  to  be,  differs  in  its  pro- 
perties so  far  that  it  is  desirable  to  distinguish  one  from  the 
other.  The  form  of  the  grain  under  a  powerful  microscope 
is  one  mean  of  distinguishing  them,  and  probably  the  best. 

Starchy  Wheat  and  Potato, — Redwood  has  given  the  follow- 
ing method  of  distinguishing  them.  If  wheat-starch  be  ground 
well  in  a  mortar  with  water,  then  filtered,  and  the  filtrate 
tested  with  tincture  of  iodine,  it  strikes  a  yellow  or  reddish, 
but  not  a  blue  color,  whereas  potato-starch,  similarly  treated, 
strikes  a  blue  color. 

Instead  of  soda-ash  liquor  to  steep  grain  in,  it  is  proposed 
to  use  quicklime  and  salt.  (Lond.  Journ.  xxxvi.  391.) 

Amidulin. — Schuize  applies  this  name  to  a  substance  of 
the  same  elementary  composition  with  starch,  and  forming  the 
transition  substance  preceding  all  the  transformations  of  starch 
into  dextrin.  It  is  perhaps  identical  in  composition  with 
Jacquelin's  amylum  granules ;  is  soluble  in  hot  and  insoluble 
in  cold  water,  and  reacts  with  iodine  like  starch.  (Journ.  fur 
Prac.  Ghem.  \liv.  and  Ch.  Gaz.  vi.) 
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BUaching  Gums. — Picciotto  dcBoribes  a  process  for  de- 
colorieing  Arabian  gums  (Lon<l.  Journ,  184i)),  by  dissolving 
tbem  ID  a  strong  solution  of  sulphurous  acid,  distilling  oS' 
pdrt  of  the  acid,  and  precipitating  tbe  balance  by  carbonate 
of  baryta,  and,  after  filtering,  evaporating  to  dryness.  Or, 
the  gums  may  be  decolorized  and  cleansed  by  adding  by- 
drated  alumina  to  their  solution,  filtering  and  evaporating. 
If  the  gums  are  to  be  used  for  medicinal  or  alimentary 
porpoaea,  the  use  of  baryta  ia  highly  objectionable,  and  in- 
deed for  most  purposes  the  decolortzatioa  is  a  matter  of  minor 
importance. 

2.  Sugar. — When  starch  is  acted  upon  by  sulphuric  acid  or 
diutase  in  vater,  it  is  converted  into  a  sugar,  called  starch- 
BOgar,  which  seems  to  be  identical  with  grape-sugar.  Cane- 
sugar  treated  with  acids  is  resolved  into  the  same  kind ;  but  we 
have  not  as  yet  succeeded  in  producing  cane-sugar  from  grape 
or  starch-sugar.  There  is  room  for  extended  observation  in 
the  changes  suffered  by  the  sugars,  both  in  relation  to  science 
and  to  practice. 

TetttfoT  Suffara. — G.  Reich  thuu  distinguishes  between  dif- 
ferent kinds  of  sugar.  (Gewerbvereinsbl.  d.  Provinz  Prcussen, 
1846.)  If  a  hot  concentrated  solution  of  bichromate  of  po- 
lassa  be  added  to  molasses  (cane-sugar  molasses),  in  a  test-tube, 
mi  heated  to  boiling  by  a  spirit  lamp,  an  energetic  action 
lakes  place  between  them  after  removing  the  flame,  until  the 
liquid  has  assumed  a  beautiful  green  color  from  oxide  of 
chrome,  which  is  rendered  more  distinct  by  dilution  with  water. 
Sttrch- molasses  produces  no  change  whatever,  under  similar 
ciroumBtances.  Even  when  common  molasses  is  mixed  with 
f-J  starch-molasses,  no  change  is  produced,  or  if  it  be,  it  does 
not  exhibit  tbe  fine  green  color  of  pure  cane-molasses.  A  solu- 
tion of  the  bichromate  is  not  acted  on  by  syrup  (a  solution)  of 
cioe-angar,  and  hence  molasses-sugar  shows  itself  distinct  in 
land  from  the  two  others. 

A  aolution  of  nitrate  of  cobalt  is,  according  to  Reich,  a  good 
neaa  of  distinguishing  cane  and  grape  sugars.  A  strong 
wlntton  of  cane-sugar,  treated  with  fused  potaasa,  heated  tu 
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ebullition,  diluted  with  water,  and  then  treated  with  a  few 
drops  of  nitrate  of  cobalt  solution,  yields  a  bluish-violet  pre- 
cipitate, which  after  some  time  has  a  greenish  color.  A  con- 
centrated solution  of  starch-sugar,  similarly  treated,  yields  a 
dirty,  light-brown  pre<»pitate ;  or,  if  dilute,  remains  clear.  A 
very  small  quantity  of  starch-sugar  contained  in  cane-sugar 
prevents  the  violet  precipitate  by  nitrate  of  cobalt. 

Chevallier  tests  the  presence  of  starch-sugar  in  cane-sugar 
by  warming  the  solution  with  caustic  potassa,  whereby  a  greater 
or  less  quantity  of  the  former  produces  a  red  or  yellow  color- 
ing. According  to  Cotterau,  all  the  caustic  alkalies,  including 
ammonia,  produce  this  effect, — even  their  carbonates,  but  not 
their  bicarbonates, — and  hence  he  proposes  starch-sugar  as  a 
test  for  the  presence  of  neutral. 

Maumen^  (L'Institut,  No.  846,  and  Silllman's  Joum.  1850) 
proposes  bichloride  of  tin  as  a  reagent  for  detecting  the  pre- 
sence of  sugar  in  urine ;  the  test-cloth  is  made  of  white  merino^ 
saturated  with  diluted  tin  solution,  drained  and  dried  in  a 
water-bath.  This  cloth,  when  spotted  with  urine  and  held 
over  a  heated  coal,  turns  black  in  the  moistened  places  if 
sugar  is  present ;  whereas  the  stain  of  ordinary  urine  is  not . 
darkened.  The  reaction  is  due  to  the  dehydration  of  the 
sugar,  highly  carbonated  caramel  being  formed. 

The  author  suggests  the  possibility  of  forming  a  useful 
brown  pigment  by  the  above  reaction. 

QtmntUcUtve  Test  for  Cane-sugar, — Peligot's  method  de- 
pends upon  the  definite  constitution  of  sugar-lime,  its  greater 
solubility  in  water  than  lime  alone,  and  the  unalterability  of 
this  solution  by  heat.  Soubeiran  had  found  t]febt  sugar-lime 
consisted  of  3  eq.  lime  to  2  eq.  sugar,  t.  e.  84  pts.  lime  to 
342  pts.  sugar,  or  1 :  4.  10  grm.  sugar  are  dissolved  in  75 
cub.  centimetres  water,  ground  up  with  10  grm.  slacked  lime, 
iiltered,  and  again  filtered  through  the  lime.  10  cub.  cent, 
of  the  filtrate,  diluted  with  2-3  decilitres  water,  and  tinctured 
with  a  little  litmus,  are  carefully  neutralized  by  a  measured 
volume  of  dilute  sulphuric  acid  (21  grm.  oil  of  vitriol  in  1  litre 
water),  and  the  quantity  of  acid  used  noted.     It  gives  the 
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qoantitj  of  lime  nealralizoil,  and  fi-om  the  tiLove  propoTtion 
ttte  quantity  of  sugar  present. 

If  canc-augar  is  to  be  examined  for  Btaroh  or  grape-sugar, 
one  test  is  made  as  above,  and  another  teat  in  which  the  liquid 
13  heated  to  212°,  and  then,  when  cool,  tested  with  the  acid. 
The  lime  solution  with  cane-sugar  becomes  cloudy  hy  heal, 
hut  clarifies  on  cooling,  while,  if  grape-sugar  were  present,  it 
becomes  brownish-yellow,  and  requires  much  less  acid  for 
neutral izntion.  Indeed,  a  decilitre  of  starch-augar  solution 
requires  4  cuh.  cent,  of  the  test-acid,  or  just  as  mnch  as  lime- 
vster  itself.  Cane  juice  may  be  similarly  tested  after  con- 
centration to  6—8"  BeaumS.  (Le  Technologiate,  1846.) 

One  of  the  best  means  of  determining  the  quantity  of 
cane-Bugar  present  in  a  solution  is  an  instrument  for  showing 
circular  polarization  in  liquids,  a  fuU  description  of  which  will 
be  found  in  a  Report  to  Congress  by  Prof.  R.  S.  McCulloh, 
made  several  years  since. 

Honty. — Soubeiran's  (Comptes  Rendus,  1849)  examination 
of  honey  proves  that  il  consists  of — 1.  Glucose,  or  granular 
sugar;  2.  A  right-rotating  sugar,  alterable  hy  acid;  3.  A 
UlVrotating  sugar.  In  the  original  paper,  the  author  has 
giren  some  distinctive  characteristics  of  each,  and  promises 
the  reBults  of  further  investigations  as  soon  as  completed. 

Purification  of  Honey. — Andr(S'a  method  of  purifying  honey 
is  simple,  and  is  said  to  be  efficient.  Three  sheets  of  white 
bibulous  paper  are  doubled  up  and  put  into  25fti  honey,  diluted 
*ilh  half  its  weight  of  water,  and  the  whole  boiled  over  a 
gentle  fire,  until  the  paper  is  dissevered  into  a  pulp.  After 
cooling,  the  liquid  is  filtered  through  a  woollen  cap  or  cone, 
ud  evaporated  gently  to  the  consistence  of  honey. 

Rtfining  Sugar. — Much  has  been  lately  said,  and  some 
patents  issued  (Lond.  Journ.  Sept,  1850)  for  clarifying  and 
defecating  saccharine  solutions  by  the  use  of  salts  of  lead, 
»nd  ingenious  processes  hove  necessarily  followed  for  removing 
from  the  solutions  every  trace  of  lead.  But  we  must  express 
sn  nnqualiGed  disapproval  of  all  poisonous  materials  in  the 
preparation  of  substances  used  as  articles  of  diet.     The  ma- 
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nufacturer  might  at  first  test  his  liquors  and  sugars  with  all 
possible  care,  to  insure  the  removal  of  every  trace  of  lead,  but 
can  he  be  sure  that  the  same  nicety  will  be  observed  when  he 
transfers  this  operation  to  workmen  ?  If  a  chemist  were  em- 
ployed, might  not  his  tests  sometimes  deceive  him  ?  Now,  it 
may  be  shown  that  a  very  minute  dose  of  lead,  frequently 
repeated,  will  produce  deleterious  effects  on  the  system ;  and 
yet  such  traces  are  apt  to  elude  the  vigilance  of  even  an  ex- 
perienced chemist,  when  he  is  called  upon  to  repeat  his  tests 
day  after  day.  In  the  patent  referred  to  (Lond.  Journ.  Sept. 
1850),  the  collection  of  sulphite  of  lead  as  a  pigment  is  too 
trivial  to  notice  further. 

Acetate  of  alumina  may  be  safely  used  in  defecating  sac- 
charine solutions  (see  Oxland's  patent,  Lond.  Journ.  Sept. 
1850),  but  whether  efScient  or  not,  is  to  be  tried.  It  is  probable 
that  it  will  answer  a  good  purpose  in  part,  from  the  ac- 
knowledged e£fect  of  aluminous  solutions.  In  the  above 
patent,  the  remainder  of  alumina  is  thrown  down  by  a  solution 
of  tannin.  The  two  substances  are  stated  to  be  used  either 
before  or  after  neutralization  by  lime  in  the  case  of  cane  juice 
or  beet-root  juice.  The  acetate  of  alumina  is  easily  made  by 
precipitating  sulphate  of  alumina  by  alkali,  washing  thoroughly 
and  dissolving  the  moist  precipitate  in  vinegar.  It  is  stated 
that,  on  trial,  4fi)  of  alumina  were  sufScient  for  one  ton  of 
sugar. 

Another  patented  process  (Rep.  Pat.  Inv.  July,  1850)  for 
clarifying  cane  juice  and  sugar  solutions,  is  the  use  of  sul- 
phate of  alumina  with  chalk  and  silex.  The  process  seems  to 
be  not  well  digested,  and  there  is  a  liability  of  leaving  some 
soluble  sulphate  in  solution,  which  tends  to  injure  sugar  upon 
evaporation. 

Extraction  of  Sugar. — Melsen's  novel  process  (Gard.  Chron. 
1849)  for  extracting  sugar  from  cane  juice,  consists  in  the  use 
of  sulphurous  acid  combined  with  lime,  forming  a  bisalt.  Its 
presence  arrests  the  action  of  the  air,  and  thus  prevents  the 
development  of  any  ferment.  In  accomplishing  so  much,  it 
obviates   all  the  difSculties  heretofore  experienced,   in  the 
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manofactnre  of  eugar,  by  the  too  rapid  decomposition  of  the 
crude  jnice,  in  yr&rm  climates. 

Il  is  to  be  poured  in  cold  solution  upon  tlie  cane,  as  it  passes 
through  the  mill,  so  aa  to  insure  its  intimate  mixture  with  the 
expressed  juice.  Here  it  exerts  its  antiseptic  property,  and 
also,  by  its  great  affinity  for  oxygen,  intercepts  the  action  of 
that  gas  upon  the  constituent  of  the  juice.  Its  infiuence  does 
not,  however,  stop  here,  for  when  the  mixture  ia  heated  to 
212°,  the  caseum,  albumen,  and  analogous  nitrogenous  matters 
separate  as  a  coagulum,  and  the  liquid  becomes  materially 
blanched.  Thus  it  acts  also  as  a  defecating  and  bleaching 
agent.  It  liiewiee  presents  the  formation  of  any  new  coloring 
matter  by  the  action  of  air  upon  the  pulp,  insures  a  mor« 
perfect  crystallization  without  the  necessity  of  haste,  decreases  ■ 
the  amount  of  molasses,  and  yields  nearly  double  the  quantity  ' 
of  sugar  obtained  by  the  old  methods. 

The  Bulpburous  acid,  in  exerting  this  beneficial  influence, 
absorbs  oxygen  and  becomes  sulphuric  acid,  and  as  this  latter 
would  transform  the  cane  into  grape-sugar,  the  lime  base  is 
necessary  to  neutralize  and  convert  it  into  insoluble  sulphate 
of  lime  as  fast  aa  it  ia  formed. 

The  sulphurous  taste  adhering  to  the  sugar  may  be  removed 
bycrushing  and  exposing  it  to  the  air.  A  more  effectual  way- 
is  to  refine  it  until  its  weight  is  decreased  one-tenth.  A  very 
white  and  pure  sugar  is  thus  obtained. 

It  maybe  observed,  in  regard  lo  the  reason  given  for  having 
t  laH  of  sulphurous  acid,  that,  if  the  acid  were  oxidized,  we 
»uald  have,  it  ia  true,  the  insoluble  sulphate  of  lime,  but  also 
free  sulphuric  acid.  According  to  Liidersdorff  this  free  acid 
a  not  injurious. 

The  English  patent  for  Melsen's  process  appears  in  the 
Load.  Joom.  xxzvi.  229.  The  accompanying  proposilionl 
wd  claims,  for  the  use  of  baryta  or  oxide  of  lead,  are  objeo- 
tion&ble,  for  the  reasons  stated  below. 

Liidersdorff 's  method,  especially  applicable  to  beet-sugar,  la 
liwed  upon  the  fact,  determined  by  experiment,  that  juice  con- 
tuns  two  kinds  of  extraneous  matters,  of  opposite  chemical 
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relations.     The  use  of  both  an  acid  and  an  alkali  are  therefore 
required  for  effectual  defecation. 

The  freshly-rasped  pulp  is  to  be  mixed  with  g^n  of  its 
veight  of  sulphuric  acid.  All  oxidation  (?)  is  thus  prevented 
and  the  quantity  of  juice  increased,  while  the  pulp  retains  its 
whiteness.  Three  per  cent,  of  plastic  clay  is  added  to  the 
juice  to  remove  its  cloudiness,  and  at  the  end  of  twelve  hours 
separated  by  filtration.  The  filtrate,  which  runs  through  per- 
fectly limpid,  ia  entirely  proof  against  viscous  fermentation, 
but  still  contains  foreign  matters,  which  are  to  be  removed  by 
the  usual  process  of  heating  with  milk  of  lime.  The  juice, 
thus  defecated,  yields  by  evaporation  and  crystallization,  a 
very  fair  sugar  without  the  use  of  boneblack. 

Phosphoric  would  be  preferable  to  sulphuric  acid,  were  it 
less  costly.  The  use  of  the  latter  ia  attended  with  several 
aerioQS  disadvantages ;  one  of  which  is  the  difficulty  in  re- 
moving the  sulphate  of  lime  formed,  and  another  in  preventing 
injury  to  the  juice  at  the  temperature  167°  F.  required  for 
its  rapid  filtration.  Both  of  these  might  probably  be  obviat 
by  the  substitution  of  phosphoric  acid.  See  details  in  Lo] 
Joum.  xxxvi.  403. 

Swffar-fiherg. — For  filtering  saccharine  and  other  liquids,  a 
patent  appears  in  the  Loud.  Journ.  xxxvi.  107,  in  which  a 
cycle  of  filters  is  used,  the  bottom  of  each  being  connected 
by  a  pipe  with  the  top  of  the  next.  The  first  liquor  is  run 
into  that  one  longest  in  use,  and  passes  successively  through 
the  others.  One  is  always  out  of  use,  and  being  prepi 
vith  a  &esh  charge  of  boneblack. 

A  filter  of  cotton  for  sugar  solutions  is  described  in  Li 
Joum.  1849.  About  2jib  of  raw  cotton  are  drenched 
hot  water  and  allowed  to  remain  in  water  for  12  hours.  A 
littlb  chalk  and  starch,  with  a  boiling  heat  and  skimming,  are 
used  to  remove  a  portion  of  the  impurities.  The  drenched 
cotton  is  then  put  on  the  slat-bottom  of  a  cylinder  or  conical 
filter  and  a  little  water  poured  through,  which  ia  ran  off  by  & 
cock  under  the  false  bottom.  The  au^  Bolstioii.  is 
poured  on  the  filter,  and,  after  paBsing  tiirougfaf  i>  inuaedial 
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boiled  down  to  crystallization.  The  sugar  adhering  to  the 
cotton  ia  washed  out  and  added  to  the  blon-np ;  the  impurities 
remaiQ  in  the  cotton. 

A  late  improvement  in  refining  Hugar  ia  the  employment 
of  centrifugal  force  for  driving  out  the  ayrup  from  the  crys- 
talline grains  of  sugar.  For  this  porpoae,  the  ayrup,  with  the 
grains  formed  in  it,  is  led  into  a  drum  fixed  on  a  vertical  shaft, 
with  its  circumference  formed  by  wire-gauze.  The  drum  being 
made  to  revolve  with  rapidity,  2000  times  per  minute,  the 
liquid  mass  is  driven  by  centrifugal  force  to  the  circumference, 
There  the  grains  are  detained  by  the  gauze  and  the  liquid 
ooiee  through  on  the  outside.  It  is  a  constantly  acting  force, 
and  it  would  seem  as  if  the  same  effect  might  be  produced  by 
a  broad  and  shallow  filter,  the  lower  part  of  which  should  be 
{nrtially  exhansted  by  an  engbe. 


* 


2.  Fermentation. 

Practically,  we  have  only  to  consider  the  manufacture  of 
■Icohol  and  vinegar,  but  the  consideration  of  fermented  liquors 
generally  may  be  introduced.  Vinegar  is  now  chiefly  made 
iroED  alcoholic  liquids  by  simple  oxidation,  and  the  process  is 
t  beautiful  gift  from  chemical  science  to  the  arts.  As  there 
ii  nothing  new  in  relation  to  the  vinegar  process,  we  offer  a 
itT  observations  in  regard  to  the  nature  of  fermentation,  to 
slcoho!  and  wines.  We  notice  a  large  work  on  Fermentation, 
issned  in  Germany,  entitled  "  Githrungschemie  in  3  Biindon, 
1845,  und4tcr  (Supplement)  Band,  1847,"  by  Prof.  C.  Bailing. 

Fermentation. — According  to  IlelmholKS  experiments,  aub- 
ttanoes  capable  of  undergoing  fermentive  changes  in  common 
sir,  do  not  suffer  them  if  the  air  have  been  previously  ignited ; 
from  which  he  drew  and  confirmed  a  formerly  advanced  opiniou 
that  fermentations  arise  from  the  exhalations  of  matter  in  the 
act  of  fermentation,  whose  germs  or  seed  are  conveyed  to 
fresh  matter  capable  of  these  changes,  and  impart  to  it  their 
own  character ;  and  that  these  germs  being  destroyed  by  heat, 
anch  air  will  not  produce  fermentation. 
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Mitscherlich's  experiments  lead  to  a  similar  conclusion. 
(Berzelius  Jahresb.  1846.)  The  fermentable  substances  were 
put  into  flasks  with  water,  and  boiled  to  destroy  the  vitality 
of  seed.  One  flask  was  left  open,  and  the  other  closed  with 
filtering  paper,  pasted  tightly  around  the  edges.  The  open 
flask  soon  showed  signs  of  fermentation  in  the  formation  of 
mould ;  while  the  other  did  not  exhibit  any  such  change  in  the 
course  of  months,  the  paper  apparently  filtering  off  the  germs 
from  the  air  which  entered  the  yessel. 

Doppning  and  Struve,  repeating  Helmholz's  experiments, 
drew  the  conclusion  that  all  nitrogenous  substances  undergo 
decomposition,  even  in  air  previously  ignited,  and  that  it  is 
chiefly  prevented  or  diminished  by  a  boiling  temperature. 
They  also  observed  that  paper,  straw,  and  other  porous  bodies 
may  be  fermented  without  the  presence  of  a  ferment,  but 
that  the  resulting  product  is  butyric  acid  and  not  alcohol. 
The  same  fermentation  occurs  when  solutions  of  sugar  are 
brought  in  contact  with  powdered  charcoal  or  sulphur,  but 
in  the  latter  case,  a  little  tartrate  of  ammonia  should  be  added. 
(Bullet,  de  St.  Petersbourg,  1847.) 

Action  of  Ferment  on  Sugar, — Dubrunfault's  examination 
of  the  changes  suffered  by  cane-sugar,  in  the  fermenting  pro- 
cess, previous  to  the  formation  of  alcohol  and  carbonic  acid, 
led  him  to  the  following  conclusions.  The  altered  cane-sugar 
(or  its  analogous  grape-sugar  or  fruit-syrup)  is  not  a  simple 
variety  of  sugar ;  only  a  certain  quantity  of  it  becomes  glu- 
cose by  crystallization,  the  residue  polarizing  to  the  left  with 
the  same  power  that  the  separated  grape-sugar  polarizes  to 
the  right.  In  the  vinous  fermentation  of  the  altered  sugar, 
that  which  disappears  in  the  first  part  of  the  process  is  op- 
tically neutral,  while  the  sugar  which  disappears  last  polarizes 
strongly  to  the  left.  No  one  sugar  is  exclusively  decomposed 
before  another  in  fermenting  mixed  sugars.  The  sugar  pro- 
duced from  starch,  by  the  action  of  malt,  is  not  identical  with 
grape-sugar;  for  the  former  is  less  soluble  in  alcohol,  less 
liable  to  change  by  ebullition,  or  the  alkalies,  and  its  polarizing 
power  is  three  times  that  of  the  latter.     The  optical  deflecting 
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powers  of  such  quantities  of  grape-sugar  solution,  kept  for  a 
long  time,  of  freshly  dissolved  grape-sugar,  of  starch  malt- 
ragar,  and  of  dextrine,  as  will  all  give  the  same  quantity  of 
alcohol,  are  in  the  ratio  of  1  :  2  :  8  :  4.  (Joum.  Prac.  Chem. 
xlii.  418.) 

Alcohol  and  Water. — Townes  gives  the  following  results  of 
his  experiments  to  determine  the  specific  gravity  of  mixtures 
of  alcohol  and  water.  Column  A  shows  the  percentage  of 
alcohol  by  weight  in  the  mixture,  and  B  the  spec.  grav.  at  60^. 
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0.9292 

70 

0.8721 

96 

0.8089 

26 

0.9662 

60 

0.9184 

76 

0.8608 

100 

0.7988 

Aleoholometeri. — Two  instruments  have  been  invented  for 
determining  the  proportions  of  alcohol  in  liquids  containing 
sabfltances  in  solution  which  increase  the  spec.  grav.  of  the 
liquids,  in  which  case  the  indications  of  a  hydrometer  are  not 
to  be  relied  on.  The  principle  of  their  use  depends  upon  the 
lower  boiling  point  of  a  mixture  in  proportion  to  the  quantity 
of  alcohol  it  contains.  They  are  termed  Ubullioicapes.  The 
instrument  employed  by  Broasard-Vidal  is  a  large  thermome- 
ter ;  the  mercury  in  the  tube  carrying  a  float,  from  which  a 
cord  passes  over  a-  pulley  and  is  counterpoised  by  a  light 
wei^^t.  An  index  is  attached  to  the  roller,  which  points  to 
degrees  on  a  graduated  scale,  according  as  the  pulley  revolves, 
t.  e.  as  the  level  of  mercury  alters,  when  the  liquid  boils. 

Conaty's  instrument  is  a  common  thermometer,  with  a  scale 
attached,  which  directly  indicates  the  proportion  of  alcohol 
contained  in  a  liquid  into  which  it  is  immersed  during  ebulli- 
tion. The  movable  scale,  may  be  also  adjusted  for  barometric 
variation,  so  that  further  corrections  are  avoided.  Both  in- 
Btmments  have  been  reported  to  the  Paris  Academy  as  capable 
of  indicating  1  or  2  per  cent,  of  alcohol  in  a  liquid,  but  that 
of  Conaty  is  thought  to  be  the  most  convenient.  (Comptes 
Bendos,  xxviL) 
Q 
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tJre  Bae  constrncted  an  instrumeat  of  tlie  same  kind,  aimilar 
in  principle  to  tbat  of  Conaty.  (Phar.  J.  Trans,  vii.  166.) 

Dilaiometer. — Silbermann  (ComptoB  Rendus,  1848)  ha«  in- 
vented an  instmment  for  determining  the  relative  quantity 
of  each  liquid  in  mixtures  of  water  and  alcohol.  It  is  called 
a  dilatometer,  and  derivsB  its  principle  from  the  fact,  that  the 
dilatation  of  alcohol  is  three  and  a  half  times  greater  than  that 
of  water,  at  temperature  from  77°  to  122°  F.  For  example, 
if  the  bulb  of  a  tbermometer-tube  be  over-filled  with  alcohol 
and  heated  to  122°,  it  will  be  seen  that  the  liquid  rises  in  the 
tube  three  and  a  half  times  higher  than  would  the  same  quan- 
tity of  water  under  like  circumstances.  So,  also,  any  mixture 
of  the  two  would  give  a  mean  point  of  dilatation,  approximat- 
ing tbat  of  the  alcohol  or  water,  according  as  either  may 
preponderate.  Thus,  by  making  the  water  point  0°,  and 
noting  severally  and  consecutively  the  degree  of  dilatation 
of  a  series  of  100  mixtures,  commencing  with  water  99  and 
alcohol  1,  and  ending  with  alcohol  100.  water  none,  a.  cen- 
tesimal alcoholometric  scale  may  be  graduated  so  as  to  show 
at  a  glance  the  proportion  of  cither  in  any  mixture  of  the  t 
liqnida. 

Other  scales  may  be  adopted  upon  the  same  principle,  t 
determine  the  ratios  of  any  other  two  liquids  differing  in  their 
degree  of  dilatation. 

The  dilatometer  is  particularly  applicable  for  testing  ^ 
The  particulars  as  to  its  construction  and  use  are  given  in  tj 
original  paper. 

Dutilled  Liquor*  and  Fomd-oil. — To  free  them  rea^ 
from  fousel-oil,  Peters  recommends  a  hogshead  with  a  false 
bottom  to  be  half  filled  with  well-ignited  charcoal,  the  top  of 
this  to  be  strewed  over  with  lOB)  boneblack,  and  6fti  black 
oxide  of  manganese,  and  the  whole  to  be  filled  up  with  char- 
coal. The  hogshead  is  to  be  filled  with  brandy,  whisky,  &o., 
which  is  to  remain  in  it  for  3  days,  and  then  drawn  off.  That 
which  first  runs  off  cloudy  is  to  be  redistilled,  but  this  opera- 
tion will  not  be  again  required.  The  Teesel  thus  prepuetL^ 
will  Wi  V2-\r,  !        '  , 


show 

1 

le,H 
their 

win«ft^ 
■eaa^B 


EFFECT  OF  OAE-CABKS   ?PO:i   WIKE8. 


-This  e 


188 


BiUyric  Ether.- 
count  of  its  agreeable  apple-odor.  To  obtain  it  diaaolved  in 
ileohol,Wtihler  recommends  (Pogg,  Ann,  xlis.  360)  Baponifying 
batter  with  strong  potassa-lye,  dtaaolving  this  Boap  in  the  least 
amount  of  alcohol,  bj  the  aid  of  heat,  adding  to  it  a  mixture 
of  alcohol  and  sulphuric  acid  until  it  has  a  strong  acid  reac- 
tion, and  distilling  it  as  long  as  the  distillate  possesses  the 
■pple-odor. 

Sulphuric  Arid  in  Wines. — Laasaigne  (Apn.  de  Ch.  et  de 
Phya,  xxi.  110)  proposes  avery  simple  and  delicate  test  of  the 
presence  of  sulphuric  acid  in  wines.  When  a  piece  of  white- 
glaxed  paper,  containing  atarch,  is  touched  with  pure  wine  and 
dried  at  a  gentle  beat,  no  apot  is  prodaced ;  but  if  sulphnrio 
acid  be  present,  even  to  the  extent  of  td'ooi  the  spotted  portion 
reddens  and  becomea  brittle  between  the  fingera  before  the 
white  paper  becomea  at  all  colored.  Pure  wine  leaves,  by 
spontaneous  evaporation,  a  violet-blue  spot,  bat  if  containing 
2-3  thouBandths  of  sulphnric  acid,  a  rose-red  spot. 

Effect  of  Oak-caskg  upon  Wines. — FamJ  (Joum.  de  Pharm. 
et  de  Chim.  xiii.  and  Millon  and  Reiset's  Annuaire,  1849) 
gives  the  following  conclusions,  based  upon  the  results  of  a 
series  of  analyses. 

1.  That  the  oak  woods  used  by  the  coopers  for  making  wiae 
and  liquor  casks  are  the  same  in  composition ;  though  the 
pnportioDs  of  the  ingredients  vary  with  the  place  of  growth 
of  die  tree. 

2.  That  the  eolable  principles  of  oak-wood  have  an  appre^ 
eiable  action  upon  liquors,  and  particularly  upon  wines. 

3.  That  tbi;  action  is  more  evident  upon  white  than  upon 
red  wines ;  more  so  upon  light  and  delicate  than  upon  colored 
aad  ooane  wines. 

4.  That  American  oak  contains  teas  soluble  matter  than  other 
kinds. 

5.  Tbat  casks  made  of  American,  Dantsic,  or  Stettin  oak, 
have,  in  general,  the  least  action  upon  spirituoas  liquors.  Th« 
two  Utter  even,  sometimes,  improve  the  quality  of  the  wines. 

6.  Tbat  alkalies  increase  the  color  and  solubility  of  the  ex- 
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tractive  matter  of  the  wood ;  and  the  mineral  acids,  on  the 
contrary,  weaken  them. 

Sweetening  of  Sour  Wines. — Liebig  (Ann.  der  Ghem.  nnd 
Pharm.  hnr.)  proposes  to  remoye  the  acidity  of  sour  Rhine 
wines,  by  means  of  a  concentrated  solution  of  tartrate  of 
potassa,  which  precipitates  the  acid  as  insoluble  bitartrate. 
The  proper  proportion  of  the  salt  varies  with  the  wines,  their 
age  and  quality,  and  must  be  determined  by  the  intelligence 
of  the  operator.^  This  mode  is  far  preferable  to  neutralization 
by  lime  or'potassa,  as  it  leaves  no  salt  in  the  wine  to  impair 
its  flavor. 

Malt  JUquori. — On  the  amount  of  inorganic  constituents 
in  ale  and  porter,  see  Phil.  Mag.  xxziii.  841,  and  Amer.  Joum* 
(2)  vii.  102. 

3.  Culinary  Arts. 

1.  Beverages. — Doubtless  the  most  important  of  these  is 
water,  which  we  have  considered  in  regard  to  manufactures 
under  Chemics,  and  now  present  it  in  its  character  of  a 
beverage.  Soft  water,  taken  on  shipboard,  frequently  under- 
goes several  distinct  fermentations,  after  which  it  appears  to 
be  no  longer  liable  to  alteration ;  but  the  character  of  these 
changes  has  not  been  studied.  Probably  all  sweet  waters, 
and  perhaps  all  waters  on  the  globe,  contain  more  or  less 
organic  matter,  generally  a  minute  quantity,  dissolved  in 
them,  and  the  putrefactive  processes  observed  ia  a  ship's 
supply  of  water  is  doubtless  due  to  this  cause ;  for  if  caused 
by  other  organic  matter,  the  cessation  of  putrefaction  would 
not  be  observed,  as  the  same  cause  would  continually  present 
itself.     How  to  remedy  the  defect  is  an  important  question. 

Perinet  has  found  that  binoxide  of  manganese  will  preserve 
the  sweetness  of  water  for  years.  60  gallons  of  water,  con* 
taining  8fi>  of  the  powdered  binoxide,  remained  perfectly  sweet 
and  clear  for  seven  years  in  a  wooden  vessel.  ( Joum.  de  Chim. 
Medic.  April,  1846,  801.) 

Purification  of  Seorwater, — According  to  Cardan,  sea-water 
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is  entirely  deprived  of  Its  nauseous  taste  by  infiltration  through 
powdered  charcoal.  A  siphon-shaped  vessel  is  recommended 
— the  coal  to  occupy  the  long  arm,  (Lond-  Atheneeum,  1850.) 
Action  of  Water  upon  Lead. — Horaford  (Proodgs.  Amer. 
Acad.  Arts  and  Sciences)  classifies  drinking-waters,  as  follows : 

1.  Open  waters,  as  ponds,  lakes,  and  rivers,  having  their 
toorces  in  rainfalls  and  surface  drainage. 

2.  Waters  concealed  from  sunlight,  as  wells,  and  certain 
Bprings,  formed  by  infiltration  through  earthy  and  rocky  strata. 

The  latter,  except  in  winter,  are  colder  and  contatD  a  greater 
unount  of  gases  than  the  former.  They  also  hold,  in  solution, 
more  inorgaoic  matter,  especially  nitrates  and  chlorides,  but 
hftTc  less  organic  matter  than  Open  waters. 

The  results  of  his  experiments  authorized  the  following 
conclosiona.  That  neither  dry  air,  or  water  freed  of  wr,  have 
Boy  oxidizing  influence  upon  lead ;  that  metal  being  acted 
npon  proportional  to  the  amount  of  free  oxygen  in  solution. 
That  the  nitrates  are  partially  reduced  by  lead,  and  that  both 
lliey  and  the  chlorides  facilitate  the  solution  of  the  plumbic 
coating  formed  in  service  pipes.  That  the  presence  of  a,ni- 
malcnlse  or  vegetable  matters  does  not  impart  corrosive  pro- 
perties to  water ;  for  these  substances  being  most  abundant 
in  eommer,  the  oiygen  arising  from  their  decomposition  (?)  is 
expelled  by  the  natural  heat  of  the  water.  Moreover,  the 
escape  of  gas  and  air  is  promoted  by  the  presence  of  insoluble 
orgsnic  matter,  whilst  that  portion  of  the  latter  which  may  be 
in  solution  consumes  the  dissolved  oxygen  and  reduces  the 
oitretee.  Organic  matter,  therefore,  rather  impairs  the  solvent 
action  of  water  npon  lead. 

Lead  does  not  reduce  iron  oxide,  nor  is  it  corroded  by 
alkaline  chlorides,  in  the  absence  of  air.  Furo  water,  a^  a 
general  rule,  possesses  a  greater  solvent  power  than  when 
salts  are  in  solution.  Ail  natural  waters  produce  more  or  less 
corro^on  in  the  interior  of  lead  conduits,  but  the  coating  at  1 
first  formed  is  entirely  insoluble  ;  contact  with  water  and  1 
caibomc  acid,  however,  soon  increases  its  state  of  oxidation, 
and  it  then  becomes  soluble  in  7  to  10,000  puts  of  pnrs 
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water.  When  sulphurio  acid,  oxide  of  iron,  or  organic  mat- 
ters are  present,  this  oxide  unites  and  forms  with  them  a  highly 
protectiTe  ooyering. 

Paraguay  Tea, — ^A  decoction  of  the  leaves  of  lUx  Paror 
guayenM  is  used  in  South  America  as  a  beveragCi  in  place  of 
tea  and  coffee,  and  hence  its  vulgar  name  of  ^^  Paraguay  tea.'* 
According  to  Stenhouse  and  Rochieder  (Ann.  der  Ghem.  und 
Pharm.  Ixri.)  its  crystalline  principle  is  identical  with  caffein, 
and  its  acid  gives  the  same  reactions  as  caffeo-tannic  acid. 

Chicory  Coffee. — This  article,  originally  manufiBMStured  in 
Holland,  a  century  since,  was  first  made  in  France  in  1801, 
by  Orban  and  Giraud.  Since  then,  it  has  become  an  important 
object  of  commerce ;  the  exports  from  1827  to  1886  having 
reached  458,971  kilogsammes.  The  home  consumption  alone 
amounts  to  12,000,000  pounds.  It  is  used  alone,  or  mixed 
with  coffee,  to  which  it  imparts  a  bitter  taste,  and  at  the  same 
time,  it  *is  said,  modifying  its  stimulant  action.  It  is  fre- 
quently adulterated  with  coffee-grounds,  brick-dost,  earthy 
matters,  roasted  acorns,  com,  haricots,  and  peas.  Of  these 
fraudulent  mixtures,  those  containing  starch  may  be  detected 
by  means  of  iodine-water.  The  coffee-grounds  are  recognised 
by  throwing  a  pinch  of  the  suspected  chicory,  previously  dried, 
over  a  water-bath,  upon  the  surface  of  water ;  the  chicory 
absorbs  water  and  sinks,  the  coffee-grounds  float. 

The  mode  of  preparing  chicory  coffee  is,  to  collect  the  plant 
in  the  spring,  and  to  strip  and  wash  the  roots.  These  roots 
are  then  divided  into  longitudinal  strips,  which  are  in  torn 
still  further  reduced  in  size  by  being  cut  transversely,  and 
dried  in  a  heated  chamber.  The  drying  is  facilitated  by  fre- 
quent stirring,  and  the  root  thus  prepared  takes  the  name  of 
coBsetes.  After  roasting  in  cylinders,  2  per  cent,  of  butter  is 
added  and  the  machine  rotated  several  times,  in  order  to  give 
lustre  and  the  appearance  of  coffee  to  the  chicory.  Grinding 
between  cylinders,  sieving,  and  coloring  with  rotige  brun  de 
PrusWy  complete  the  operation. 

On  chicory  coffee,  by  Chevajlier,  see  Amer.  Joum.  2d  ser. 
vm.  441,  and  Ghem.  Gaz.  1849. 


PREPARATION   OF  FOOD. 


187 


I 


Alcoholic  Drinki. — Sonchttrdat  and  SKnilros  {Ann.  de 
Chira.  et  de  Phys.  1847,  and  Ch.  Gaz.  vi.  121),  with  a  view 
of  determining  the  manner  in  which  alcohol  is  absorbed  by 
and  the  changes  which  it  undergocB  in  the  system,  performed 
I  leries  of  experiments,  the  results  of  which  go  to  prove  that 
it  is  absorbed  by  the  veins,  and  not  by  the  lacteals  ;  and,  ex- 
cepting a  minute  portion  escaping  by  the  langs,  it  is  entiraJy 
ondized  into  carbonic  acid  and  water,  either  directly  or  by 
passing  through  the  intermediate  Stage  of  acetic  acid. 

2,  Preparation  of  Food. — On  this  subject,  much  cannot  be 
yet  offered  by  the  chemist;  but,  with  his  wonted  spirit,  Liebig 
haa  led  the  way  in  this  branch  of  the  chemical  arts. 

Index  of  Nutrition. — Dr.  A.  Vtelker's  essay,  presented  to 
ihe  British  Association  at  their  late  meeting  (18^0),  showed 
that  the  quantity  of  nitrogen,  considered  as  an  index  of  the 
Dotritive  valne  of  food,  had  been  incorrectly  estimated,  in  con- 
leqnence  of  a  portion  of  it  existing  in  the  form  of  ammonia. 
Detection  of  Corn-meal  in  Wheat-flour. — La  Grange  (Joum. 
de  Chem.  Med.  iv.  -SSO)  takes  of  the  suspected  matter  2  grm. 
titte  and  places  it  in  a  test-tube,  and  then  stirs  in  4  grm.  nitric 
sdd.  After  this  it  is  diluted  with  60  grm.  water,  and  then  a 
loIntioQ  of  2  grm.  carbonate  of  potassa  in  8  grm.  water  is 
uldcd.  After  the  escape  of  carbonic  acid,  if  there  is  no 
com  present,  the  subsiding  floeculre  will  be  yellow ;  otherwise 
they  will  be  intermixed  with  orange-colored  particles.  This 
test  serreB  for  the  detection  of  aa  little  as  4  per  cent,  of  io- 
dian-meal. 

Bone-chfinut, — Flandin  (Comptes  Rcndus,  xxvii.)  proposes 
to  remove  the  acrid  reain  and  bitter  taste  of  the  horse-chesnut, 
by  kneading  the  powdered  kernel  with  o'o  to  tJd  of  its  weight 
of  soda,  and  then  washing  out  with  water. 

Cookiruf  of  Meat. — Liebig'a  researches  (Ann.  Ch.  Fbarm. 
Irii.  257)  upon  the  juices  of  flesh  have  furnished  valuable 
reaolts,  which  are  full  of  general  interest,  because  of  their 
practical  application.  All  the  nutritious  portions  of  flesh  may 
be  extracted  by  finely  mincing  and  exhausting  it  with  cold 
water.     l!he  liquid,  thus  obtained,  contains  creatin,  some  cr&- 


188  -   CITLINABT  ARTS.  [VO. 

atinJD,  albumen,  coloring  matter,  inosinates,  lactates,  alkaline 
phosphates  and  chlorides,  with  other  salts.  It  is  to  be  heated 
over  a  water-bath  in  order  to  coagulate  the  albumen,  which 
carries  with  it  the  coloriog  matter.  The  liquor  is  then  strained, 
and  if  the  constituents  are  to  bo  separated,  treated  with  caustic 
baryta  to  precipitate  free  phosphoric  acid,  which  would,  other- 
wise, cause  the  deposit  of  a  hrown  sediment  during  the  aulh 
sequent  evaporation.  If  the  liquor  is  intended  for  boi 
instead  of  being  strained,  it  may,  after  maceration  in  the  col 
be  gently  boiled  with  the  meat  for  a  few  minutes,  and  strained. 
The  clear  liquor  then  only  requires  seasoning  to  become  pa- 
latable broth,  imbodying  all  the  nutriment  of  the  flesh.  The 
residual  meat  is  sinewy  and  without  taste  or  noorishment.  Gela^ 
tine  forms  but  a  tcw^  small  portion  of  the  dissolved  matters ; 
and  Liebig  confirms  Proust's  view  that  soup  does  not  derive 
any  taste  or  nourishing  power  from  it.  The  flavor  is  due  to 
the  soluble  constituents  of  the  meat,  which  exist  in  it  ready 
formed,  and  are  not  generated  during  the  process  of  boiling. 
By  &  gradual  and  carefully  managed  evaporation  in  shallow 
pans,  the  liquor,  prepared  as  above,  may  be  converted  into  a 
brown  "extract  of  8esh,"  retaining  the  savory  odor  of  roast- 
beef.  It  may  be  called  portable  soup,  for  it  can  be  preserved 
any  length  of  time,  and  gives,  with  30  pts.  water  and  prop» 
seasoning,  a  most  palatable  and  nutritious  broth. 

From  these  facts,  it  follows  that  the  proper  way  of  boiling 
meat,  so  as  to  insure  the  retention  of  its  flavor  and  nutriment^ 
is  to  plunge  It  directly  into  boiling  water,  and  after  a  few 
minutes  to  reduce  the  temperature  of  the  liquid  to  158°  hm 
the  addition  of  cold  water.  The  outer  portion  of  the  meafl 
is  thus  hardened,  and  a  gentle  simmer,  so  as  to  heat  th» 
interior  to  158°,  will  coagulate  the  albumen,  enveloping  the 
fibres  and  also  the  coloring  matter  of  the  blood,  without  hard- 
ening the  flesh.  The  nutriment  and  flavor  of  the  meat 
thus  preserved  unimpaired. 

According  to  Liebig,  the  brine  running  from  meat  pad 
with  dry  salts,  consists  mainly  of  the  juice,  and  that,  ttu 
fore,  the  process  of  salting  lessens  its  nutritious  power, 
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Testing  Butter  for  Casein. — Add  ether  to  tbe  butter,  con- 
tained in  a  Bask,  and  sbake  them  together  for  some  time. 
Tbe  bntter  is  dissolved  and  tbe  cBsaein  remains.  (Archiv. 
der  Phtu-m.  Ivi.) 

3.  Preservation  of  Food. — Tbia  subject  bas  also  been  but 
Buperficially  investigated  by  tbe  chemist.  Some  of  tbe  enb- 
etsnces  osed  for  preserving  food  are  ice,  sugar,  alcobol,  and 
vinegar ;  but  raore  attention  should  be  given  to  tbe  preserva- 
tion of  food,  by  procuring  it  in  a  dry  etate,  where  chemical 
action  cannot  take  place.  We  offer  the  preservation  of  milk 
at  an  example. 

Jce. — Aa  this  article  is  now  regarded  as  almost  indispensable 
to  health  In  summer,  and  as  it  is  umiuestionably  one  of  the 
greatest  luxuries,  it  would  be  desirable  to  msinufacture  it  in 
the  season  when  it  ia  wanted,  eSpeciaUy  in  latitudes  and  lo- 
calities where  it  is  not  obtained  in  sufficient  quantity  in  winter 
and  cannot  be  procured  at  a  moderate  cost  by  importation. 
Several  of  tbe  freezing  mixtures,  formerly  used  as  subjeotB 
of  pleasing  experiment  by  the  chemist,  begin  to  attract  atten- 
tion, as  means  of  economic  manufacture  of  ice  in  summer. 
Bee  an  article  on  tbe  subject,  in  Amer.  Joum.  2d  eer.  vii.  280. 

Pregervation  of  Milk. — Louia  (Ch.  Gaz.  rii.  48)  renders 
milk  portable  without  impairing  its  original  sweetness,  by 
oixing  it  with  clarified  sugar,  4  oz.  to  the  gallon,  evaporating 
it  in  shallow  pans  by  steam,  and  removing  it  at  tbe  solidifying 
point,  and  pressing  it  into  cakes. 

Another  method  recommended  is  to  curdle  the  sweetened 
milk  by  rennet,  and  then  to  separate  tbe  solid  from  tbe  liquid 
portion,  by  means  of  a  sieve.  The  whey  is  evaporated  to  dry- 
ness and  the  residue  mixed,  by  the  aid  of  heat  and  a  little 
bicarbonate  of  soda  (1  pt.  to  20  pts.  of  residue),  with  the 
cord  previously  washed  and  pressed.  When  the  amalgamation 
ia  perfect,  sufficient  tragacanth  is  added  to  promote  the  solidi- 
fication of  the  mass. 

Stilk  and  dream. — Bethel  has  obtained  a  patent  (Newton's 
Journal,  1849)  for  preserving  milk  or  cream,  by  first  scalding 
it,  and  then  surcharging  it  with  carbonic  acid  by  means  of 
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A  force-pomp,  and  afterwards  drawing  it  oiT  into  strong  metal 
barrels.  By  the  aid  of  a  valve-oock  attached  to  a  pipe  leading 
to  the  bottom,  the  exit  of  the  liqtiid,  as  may  be  wanted,  can 
be  toanaged ;  the  internal  pressure  of  the  gas  being  eafficient 
to  force  out  the  milk.  The  milk  may  be  placed  in  the  barreU] 
first  and  the  gae  forced  in  afterwards. 

Producte  of  the  Itecompositiitn  of  Oaaein. — Iljenko  (Liebij^ 
Annalen,  Ixiii.)  has  reported  the  following  results  of  the  actii 
of  water  upon  casein.  He  obtained  pure  casein  by  washing 
fresh  cheese  with  water,  dissolving  it  in  aoda-lye,  skimming 
off  the  fat  which  rose  to  the  surface  after  repose,  precipitating 
casein  from  the  clear  liquid  by  sulphuric  acid,  and  washing 
with  alcohol  and  ether. 

Eight  pounds  of  this  casein  were  mixed  with  distilled  water 
and  exposed  to  the  air  at  atunmer  heat.  After  a  week,  am- 
moniacal  and  sulphuretted  odors  were  evolved  and  continued 
during  the  whole  process,  the  liquid  remaining  alkaline  from 
the  commencement  to  the  end  of  the  reaction.  The  liquid 
was  replaced  every  four  daya  by  fresh  water.  After  ten 
weeks,  the  united  liquors,  after  having  been  tested  separatt 
and  found  to  behave  alike,  were  filtered.  The  casein 
decreased  in  weight  considerably  during  this  time. 

The  volatile  products  of  the  distillation  of  this  filtrate 
volatUe ,  oil,   butyric,    and  valerianic  acids.      The    ammi 
generated  during  the  putrefactive  fermentation,  dissolved 
portion  of  the  casein.     The  liquor  also  contained  aposepi 
or  oxide  of  caseum. 


Vra.  BIOTECHNICS. 

Since  plants  are  modified  in  appearance  and  special  pro- 

^nets  by  the  use  of  manures,  and  the  products  of  animals  are 

influenced  by  food  and  other  conditions,  the  study  of  these 

SDodifying  circumstances  is  an  art  of  the  highest  importance. 

TTo  ascertain  them  to  a  limited  extent,  empirical  experiment 

"^irill  be  of  much  assistance ;  but  to  determine  them  more  fully, 

proximate  analysis  of  organized  bodies  and  organic  mixtures 

demands  a  more  thorough  elaboration.     Quantitative  proxi- 

:anate  analysis  is  still  in  its  beginning.    After  this,  or  simul- 

^taneous  with  its  development,  must  be  a  study  of  the  successive 

^shanges  experienced  by  special  substances  in  plants  and  ani- 

tmals  daring  growth,  both  in  normal  and  abnormal  conditions, 

imder  usual  circumstances  or  when  subjected  to  particular 

chemical  influences.    We  have  an  ingenious  investigation  of 

ihiskind  to  report  by  Fremy. 

1.  Phywiology. — Ripening  of  Fruit. — Fremy's  investigation 
of  the  ripening  of  fruits  has  opened  a  new  and  interesting  field. 
He  calls  peetote  a  substance  associated  with  cellulose  in  unripe 
froitB,  in  carrots,  turnips,  &c. ;  it  is  insoluble  in  water,  alcohol, 
and  ether.  It  is  converted  into  pectin  by  heat  and  dilute  acids, 
or  by  the  ripening  of  fruits,  in  which  case  malic  and  citric  acids 
produce  the  effect.  When  pectin  is  boiled  for  some  time  in 
water,  it  is  converted  into  parapeetinj  of  the  same  composition 
as  pectin,  but  precipitable  by  sugar  of  lead.  Parapectin 
boQed  with  dilute  acids  is  rapidly  changed  to  met(q>ectinj  of 
the  same  composition  as  pectin,  but  decidedly  acid,  and  pre- 
c^table  by  chloride  of  barium.  Fremy  has  found  a  ferment 
in  frmtB,  and  carrots,  &c.,  which  he  terms  pectae^  the  soluble 
fliodification  of  which  is  obtained  from  carrots.  Pectas,  or 
eoU  dOnte  alkaline  solutions,  transforms  pectin  into  peetorie 
The  longer  action  of  pectas,  or  alkalies,  or  ebullition 
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converts  pectin  into  pectic  aetdj  which  is  insoluble  in  cold  water. 
Continued  ebullition  of  pectic  acid  in  water  converts  it  into 
soluble  parapectic  addy  and  this  is  easily  changed  by  dilate 
acids  into  metapectio  add.  The  last  acid  is  also  formed  by 
the  action  of  strong  acids  on  pectin,  or  of  an  excess  of  alkali 
on  pectin,  pectosic  or  pectic  acid.  The  following  table  shows 
the  composition  of  these  bodies  and  their  respective  compounds 
with  oxide  of  lead. 

Pectose 

Pectin 8H0,C,^H^0,.  

Parapectin 8H0,C,^H^0,.  7H0,    PbO,C^H^O^ 

Metapectin «RO,G^J)^  6H0,  2PbO,C^H^O^ 

Pectosic  acid....  8H0,C„H«()„  HO,  2PbO,C„H^O. 

Pectic  acid 2H0,C„H«0„  2PbO,C„H^O. 

Parapectic  acid  2H0,C^H^0.,  2PbO,C^H^O^ 

Metapectio  acid  2H0,C,  H^  0^    2PbO,C,  H,  0^ 

The  above  series  commences  with  neutral  pectin,  and  passes 
through  a  series  of  bodies  successively  more  acid,  to  a  strong 
acid,  the  metapectio.  They  either  differ  from  each  other  by 
the  elements  of  water,  or  are  isomeric. 

The  changes  of  the  pectin  series  by  water,  acids  and  alka- 
lies are  similar  to  those  which  take  place  in  the  ripening  of 
fruits.  Unripe  fruits  contain  pectose,  which  is,  during  ripening, 
gradually  converted  into  pectin  and  parapectin,  by  the  action 
of  acids  present  (malic,  &;c.) ;  and  these  are  changed  by  pee- 
tas  into  metapectio  acid,  which  unites  with  potassa  or  lime. 
The  metapectio  acid  probably  causes  the  conversion  of  starch 
into  sugar.  Boiling  unripe  fruits  induces  a  similar  formation 
of  pectin,  which  by  the  action  of  pectas  is  transformed  into 
gelatinous  pectosic  and  pectic  acids,  forming  a  jelly.  (Ann.  d. 
Ch.  u.  Pharm.  Ixvii.) 

2.  The  Atmosphere. — The  presence  of  carbonic  acid  in  the 
air  has  long  been  known.  Its  influence  on  vegetation  has 
been  brought  out  more  prominently  by  Liebig.  Many  experi- 
ments seem  to  determine  the  presence  of  ammonia  in  the  air. 
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kaii  its  influence  on  the  growth  of  plants  is  maintained  hj 
Future  analysis  ma;  determine  the  presence  and 
^ueoce  of  other  matters,  which  at  present  elude  our  analytic 
IDethoda,  or  whose  presence  b  only  suspected. 

Marchand  found,  as  the  mean  of  150  experiments,  that 

10,000  volumes  of  air   contaio  3.1   of  carbonic  acid.     Kemp 

fovnd  that  24,840  cubic  inches  of  air  yielded  1.8  milligrammes 

of  ammonia.    Grseger  end  Korsford  have  also  found  ammonia. 

The  discrepancies  in  the  experiments  of  Grieger,  which  gave 

10.323  grm.  ammonia  =  0.938  carbonate,  and  those  of  Dr. 
Kemp,  determining  3.68  caustic  =  10.37  carbonate  of  ammonia 
Ik  1,000,000  grm.  of  the  atmosphere,  induced  Fresenius  to 
m&ke  some  essays  with  a  view  to  the  correct  decision  of  the 
mailer.  His  apparatus  consisted  of  two  gasometers,  of  nearly 
-  galls,  capacity  each,  with  a  collecting  apparatus  of  two 

Pluks,  containing  1  pt.  muriatic  acid  of  1.12  and  20  pts.  water. 
9be  passage  of  the  air  was  continued,  day  and  night  without 
ht«niussion,  for  sis  weeks.  The  results  obtained  were  .089 
Uiimoaia=  .283  carbonate  during  the  day,  and  .169  ainmoni:i 
=  .474  carbonate  during  the  night,  in  every  1,000,000  grm. 
I  3.  Mineral  Manurea. — That  mineral  matters  in  the  soil 

^L  ttert  an  important  influence  on  plants  is  generally  admitted, 
^V  bat  which  substances  are  most  influential  and  how  fur  they  are 
^1   twneEciol  have  not  been  determined.     On  this  head,  we  call 
Jttontion  to  the  investigations  of  G.  Magnus,  of  Berlin. 

Migaus  made  a  series  of  careful  experiments,  during  1849, 
"i  the  growth  of  plants  (barley  having  been  selected),  from 
«liich  he  drew  the  following  conclusions ; 

1'  When  mineral  matters  are  not  present,  the  barley  attains 
'"ilj  the  height  of  5  inches,  and  then  dies. 

IVTben  a  small  quantity  of  mineral  matter  (different  salts) 
iBpreient,  perfect  development  takes  place. 

3-  If  somewhat  more  mineral  matter  is  present,  the  plant 
wW  grows  in  a  stunted  form  or  is  not  developed  at  all. 

4-  In  feldspar  alone,  barley  attains  complete  development 
"I'l  prcidiices  seeds. 
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5,  Tlie  progress  of  growth  varies  according  as  the  feldspar 
is  used  in  the  state  of  coarse  or  fine  powder. 

6.  Manure  exerts  its  fertilizing  action  also  at  a  distani 
It  then  acts,  not  only  by  convoying  certain  mineral  mattets 
to  the  soil,  but  its  organic  constituents  also  contribute,  and 
that  essentially,  to  the  promotion  of  vegetation. 

For  a  more  detailed  account  of  Magnus's  experimenta, 
Chem.  Gbk.  yiU.  261. 

Common  Salt. — The  injurious  effects  of  common  salt 
vegetation  were  clearly  shown  in  a  case  reported  to  the  British 
Association.     See  Amer.  Journ.  2d  ser,  vii.  299. 

W.  B.  Randall  (Ch.  Gaz.  vi.}  has  proved  by  experiment 
that  water,  containing  as  much  as  seven  grains  of  chloride  of 
sodium  to  the  pint,  is  highly  destructive  to  the  woalcer  forms 
of  vegetation. 

On  the  other  hand,  Duhreuil,  Fauchet,  and  Girardin  e»^ 
perimented  practically  on  the  effects  of  common  salt  on  wheal 
and  found  that  in  the  ratio  of  6-8^1b  per  acre,  the  straw  an< 
grain  were  both  heavier  ;  when  more  salt  was  employed,  the 
straw  was  more  influenced  than  the  grain. 

Persoz  found  that  hortenaias  flourished  far  more  in  an  or- 
dinary soil  manured,  than  the  same  not  manured ;  the  manure 
being  6fti  boneblack,  oft  nitric  acid,  and  lib  phosphate  of 
potassa.  A  vine  manured  with  1ft  silicate  of  potassa,  3£b 
phosphate  of  potaaaa  and  lime,  and  an  equal  weight  of  dried 
blood  and  gooae-dung,  produced  a  shoot  of  more  than  11  yds. 
in  a  year,  while  another,  not  manured,  gave  a  shoot  of  only 
4}  yds. ;  the  former  produced  on  nine  shoots  25  bunches 
grapes,  the  latter  none. 

Polstorff  (Ann.  Ch.  Pharm.  Ixii.  192)  drew  the  following' 
conclusions  from  experiments  with  salts  upon  barley  grown  in 
lead-lined  hoses,  and  in  the  field:  I.  That  barley  reaches  its 
full  development  in  a  soil  containing  only  the  constituents  of 
its  ashes ;  2.  That  the  amount  of  nitrogen  in  grain  is  therefore 
not  dependent  on  the  soil;  3.  That  mineral  manures  are  ca- 
pable of  priiJucing  cntirtly  different  results,  according  to 
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oyed.  ExcremeDta 
gave  macb  more  than  their  ash,  when  each  were  employed 
separately.  In  the  field,  he  found  that  ammonia-phoHphate  of 
magnesia  did  not  affoct  the  derelopment  of  the  grain,  that  it 
injured  the  formation  of  the  straw,  and  that  mineral  manures 
without  ammonia  retarded  vegetation. 

Disintegration  of  Jiocks. — Soils  being  formed  by  the  disin- 
tegration of  rocks,  the  study  of  this  point  is  of  some  im- 
portance in  vegetable  physiology. 

Ebelmen  (Comptes  Rendus,  xsv'i.  and  Ch.  Gaz.  vi.)  gives, 
as  conclusions  from  a  series  of  analyses,  1.  That  silicates, 
which  contain  no  alumina,  lose,  on  disintegration,  silica,  lime, 
uid  magnesia :  sometimes  the  iron  disappears  with  the  bases, 
ind  at  others,  remains  in  the  residue  as  peroside.  2.  Silicates 
containing  alumina  and  an  alkali,  and  even  other  bases  also, 
become  richer  in  alumina  on  disiutegration  ;  and  this  alumina 
ret«ins  the  silicic  acid  and  asBimilatea  water,  while  the  other 
bases,  with  a  portion  of  the  silicic  acid,  disappear.  Id  this 
esse,  the  residue  approaches  in  composition  to  a  hydrated 
silicate  of  alumina. 

W.  B.  and  R.  E.  Rogers  have  given  the  results  of  a  series 
of  experiments  (Amer.  Journ.  1848)  upon  the  solvent  power 
of  pure  and  carbonated  water  upon  mineral  compounds,  by 
irbich  they  prove  in  two  ways,  1st,  by  on  extemporaneous 
nrethod  with  the  tache,  and,  2dly,  by  prolonged  digestion  at  the 
otdinary  temperature,  "  the  solvent  and  decomposing  power 
<if  pure  and  carbonated  water  upon  all  the  important  mineral 
iggregates,  as  well  without  as  with  alkaline  ingredients." 

Photphate  of  Lime  in  Bamltic  Rocks. — Deck  (Chem.  Gaz. 
li.)  has,  by  recent  analyses  of  some  basalts,  proved  the  pre- 
Wnce  of  phosphate  of  lime  in  igneous  rock,  and  thereby  con- 
Emed  those  of  Mr.  Forbes,  in  contradiction  of  those  by  Prof. 
Kersten.  , 

Artificial  Mineral  Manures. — Liebig  gives  the  following 
proportions  of  salts,  as  the  basis  for  manures.  1.  2}  pts. 
carbonate  of  lime  and  1  pt.  potash  (or  1  pt.  of  a  mixture  of 
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with  water,  and  their  amount  nacertained  hy  the  decrease  of 
weight.  The  residue,  insoluble  in  water,  is  then  carefully 
digested  in  nitric  acid,  saturated  dropwise  with  aqua  ammonia, 
and  when  a  cloudinees  appears,  treated  with  acetic  acid  to 
redissolve  the  suspended  phosphate  of  hme. 

A  normal  liquor  is  now  prepared  by  dissolving  3.107  grm. 
of  pure  acetate  of  lead  in  50  cub.  centimeters  of  water,  that 
amount  of  salt  having  been  found  by  experiment  to  be  equiva- 
lent to  1  grm.  phosphate  of  lime.  The  liquor  must  be  slightly 
acidulated  with' acetic  acid,  and  then  poured  into  a  tall  glasa 
cylinder  graduated  into  100  equal  parts,  so  that  each  degree 
may  represent  1  centigramme  of  phosphate. 

The  acetic  solution  of  phosphate,  prepared  as  above,  is 
mixed  with  this  liquid  until  it  assumes  a  yellowish  tint,  when 
two-thirds  of  its  volume  of  alcohol  must  be  added  to  mitigate 
the  solvent  power  of  the  free  acid  upon  the  lead  phosphate, 
and  the  pouring  of  the  test-liquor  continued,  very  carefully, 
until  a  drop  of  the  mixture  givet  the  greenish-yellow  lead 
reaction  with  iodide  of  potassium.  Tho  number  of  divisions 
of  the  normal  liquid  required  to  bring  it  to  this  point  denotea 
the  number  of  centigrammes  of  phosphate  of  lime  contained 
in  the  solution. 

4.  Organic  Manures. — The  fjeees  of  animals  alone,  or  mixed 
with  other  organic  matter  which  they  cause  to  putrefy,  have 
been  used  as  manures  time  out  of  mind,  and  their  value  uni- 
versally attested.  The  great  influence  of  their  ashes  or 
mineral  constituents  has  been  investigated  latterly,  and  has 
almost  led  to  a  disregard  of  their  organic  contents,  unless  in 
the  form  of  a  compound  yielding  up  ammonia  to  the  air.  Too 
much  haste  has  been  shown  in  these  conclusions,  We  report 
&  few  examinations  of  excrements,  which  are  of  value  inde- 
pendently of  theory. 

Human  Fxce». — Fleitmann,  who  carefully  examined  the 
human  ftecea  (Silliman's  Joum.  1849),  found  their  inorganic 
contents,  as  follows : 
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BXCSRHBNTS. 


Fwtet  0/  «■«  Dojf.       Uriai  of  oiu  Day, 

NaCl 0.0167  8.9243 

N»0 0.0185  — 

KCl —      0.7611 

KO 0.5455  2.4823 

C»0 0.5666  0.2245 

MgO 0.2781  0.2415 

F«,0 0.0544  0.0048 

PO 0.8072  1.7598 

SO, 0.0293  0.3864 

SiO, 0.0875  0.0691 

2.3438  14.8438 

Compoiition  of  Excrementt. — The  first  four  analyses  are  by 
J.  R.  Rogers  (Ann.  Ch.  Pharm.  Ixv.  85),  the  fifth  is  by  Vohl. 


100  of  flMh  eierement  yielded  wAter. 
dried  "  Kt  212°  fielded  ash. 
uh  gave  msUera   solable   in 

■ph  gBTS  matters   solable  io 

hydrochloric  koid 

Mb  g>Te   matterg  lolable  in 

uh  g&te  inwlabla  residae. 
aBmfaMaa  of  Uh  Aib. 

PotuM 

Bodft 

Oxides  of  mannneee 

Chloride  of  aocUam. 

Phosphate  of  iron 

PhoBphorio  aeid 

Snlphnrie      "   

Cu-boido        "   

Chlorine         "   

SiUen 

Sud 


Organic  niBtt«r... 


Eohlmann  has  coneladed  from  his  experiments  that,  whil« 
salts  exert  an  influence  in  promoting  the  growth  of  plants, 
nitrogenous  matter  is  the  moat  efficacious. 
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Deotlorizlng  Piitn'J  yf utter. — A  mong  tlie  various  subBtfinees 
proposed  to  disinfect  excreroents,  and  at  the  same  time  to 
fix  and  retain  their  valuable  constituents,  some,  as  sulphuric 
and  muriatic  acids,  expel  sulphuretted  hydrogen,  and  are  there- 
fore objectionable ;  others,  as  the  metallic  salts,  may  them- 
nelvea  be  injurious  to  plants  (see  Magnus's  experiments). 
Boussingault  proposed  chloride  of  magnesium,  which  would 
form  the  difficultly  aolublp  ammonia-phosphate  of  magnesia. 
Calloud  proposes  the  mother-waters  of  salines,  containing 
salts  of  lime  and  magnesia,  together  with  charcoal.  While 
the  former  would  form  phosphates  of  slow  solubility,  the  ccal 
absorbs  the  noxious  gasea,  and  by  its  porosity  also  oxidizes 
sulphuret  of  ammonium  into  sulphate  of  ammonia. 

To  deodorize  human  excrements,  the  best  material  is  pro- 
bably the  pyrolignate  of  iron,  the  free  acid  of  which  has  been 
previously  neutralized  by  a  base  (ashes,  lime,  &c.). 

To  prevent  the  escape  of  disagreeable  and  perhaps  noxious 
gases  from  decomposing  animal  matter,  and  to  convert  it  into 
good  manure,  E.  Brown  recommends  (Lond.  Journ.  Arts, 
1?47)  pouring  into  a  privy  a  dilute  solution  of  sulphate,  mu- 
riate, or  pyrolignate  of  iron,  or  muriate  of  manganese  (from 
the  manufacture  of  ble aching-salt),  stirring  up,  then  covering 
it  with  a  good  absorbent  (75  pts.  wood-ash,  and  25  pta.  saw- 
dust, bone-powder,  kc),  and  closing  the  building  for  10 
minutes.  Thus  freed  from  odor,  it  may  be  transported  to  a 
poudrcttc  building,  where  it  is  mixed  with  15-20  per  cent,  of 
a  drying  powder,  dried,  and  packed. 

Blood  may  be  rendered  inodorous  and  incapable  of  putrefac- 
tion by  adding  to  it  a  solution  of  chloride  of  iron  or  of 
msnganesc,  which  unites  with  and  coagulates  the  alhuminoos 
matter,  and  then  drying  it  alone,  or  mixing  with  absorbents 
and  drying  it. 

6.  Ashea  of  Planti. — It  is  hoped,  and  with  good  reason, 
that  an  accurate  determination  of  the  ashes  of  plants  and  of 
parts  of  plants,  will  assist  in  determining  what  special  mineral 
substances  are  needed  by  thoae  plants,  or  their  parts,  for  their 
more  perfect  development.     Uence  these  analyses  have  been 
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multiplied  in  no  ordinary  degree  within  the  few  last  years. 
For  the  fullest  view  of  them,  we  refer  to  the  Annual  Report 
for  1849,  by  Liebig,  Kopp  and  others,  and  give  here  only  an 
example  of  such  analyses.       * 

AsheB  of  Pine-wood. — Sacc's  analysis  (Ann.  de  Ghim.  et  de 
fhys.  zzv.)  gives  the  following  result : 

Silica 10.8667 

Sulphuric  acid 1.2844 

Phosphoric  acid 3.5569 

Chlorine 0.1229 

Peroxide  of  iron 2.6018 

Protoxide  of  manganese 2.6498 

Magnesia 3.9878 

Lime 58.6475 

Potassa 2.3076 

Soda 13.9751 

AbHcb  of  Coffee. — T.  J.  Herapath,  who  analyzed  the  ashes 
of  the  berries  of  the  eoffea  Arabica^  with  a  view  to  the  deter- 
mination of  the  best  manure  for  promoting  the  growth  of  the 
plant,  obtained  the  following  per  centage  composition.  (Gh. 
6ax.  vi.) 

Phosphoric  acid 19.801 

Sulphuric      "   0.244 

Potassa 16.512 

Soda 6.787 

Chloride  of  sodium 0.645 

Lime 2.829 

Magnesia f 5.942 

Sulphate  of  lime 1.751 

Phosphate-of  lime 45.551 

Silicic  acid 0.438 

100.000 

The  author  calculates,  from  this  analysis,  that  every  ton 
of  berries  removes  from  the  soil  the  following  proportions  of 
mineral  substances : 
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Phoflphoric  acid 27  ...  14J 

Salphmo        "  0  ...  13i 

Fotassa i 11  ...     4 

Soda 4  ...  10 

Chloride  of  Bodium 0  ...  7 

Lime 18  ...  14 

Magnesia 4  ,..  1 

SiJicic  acid 0  ...  6 

68  5 

6.  Agricultural  Products. — That  chemistry  might  proTfl  i 

great  benefit  to  agriculture,  no  one  doubts ;  but  that  it  has  not  * 
yet  done  so,  ib  true.  The  changes  undergone  by  milk  and 
cream  in  their  metumorphosiB  into  cheese  and  butter  have  not 
been  minutely  and  accurately  studied  ;  and  by  way  of  illus- 
trating the  bearing  of  chemistry  on  these  points,  we  offer  an 
alkalimetric  method  of  determining  the  richness  of  milk,  and 
Rciset's  examination  of  the  yield  of  butter  under  different  cir>^H 
cumstances  of  milking.  '^H 

Lactometry. — Poggiale  (Comptes  Rendus,  1849)  proposes  tuy^H 
estimate  the  richness  of  milk  by  determining  the  volume  of 
sugar  of  milk  contained  in  it ;  the  proportion  of  that  in- 
gredient having  been  found  by  experiment  to  be  uniformly 
near  52.7  in  1000  pts,  of  pure  milk.  His  process  is  based 
upon  the  reduction  of  copper-salt  by  sugar  of  milk.  He 
employs  a  test-liquid,  made  by  mixing  a  solution  of  10  grm. 
crystallized  sulphate  of  copper,  with  one  of  10  grm.  crys- 
tallized bitartrate  of  potassa,  and  dissolving  the  precipitate  in 
an  aqueoiu  solution  of  30  grm.  caustic  potassa,  diluting  with 
water  to  the  quantity  of  200  grm.,  and  filtering.  20  cubic 
centimeters  of  this  clear  blue  liquid  correspond  with  two 
decigrammes  of  whey,  of  which  latter  pure  milk  contains  923 
pts,  in  the  thousand.  In  1000  pts.  of  whey,  there  are  there- J 
fore  57  pts.  of  sugar.  The  fat  and  casein  having  beenl 
coagulated  by  mi:dng  the  milk,  say  50  grm.  with  a  few  drop^l 
of  acetic  acid,  and  heating  to  120°,  are  then  to  be  separatfldL 


LACTOMBTRT. 


203 


by  filtration.     The  filtrate  or  whey  is  poured  into  a  cylinder 
graduated  into  divisions  of  a  fifth  of  a  cubic  centimeter,  and 
thence  added,  dropwise,  to  20  cub.  centimeters  of  the  test- 
liquid,  until  the  disappearance  of  its  blue  color.     The  number 
of  divisions  of  whey  required  to  effect  this  are  then  to  be 
noted,  and  the  weight  of  sugar  in  the  1000  pts.  calculated  by 
the  rule  of  three.     The  liquor  must  be  contained  in  a  glass 
flask  and  boiled  before  and  after  each  addition  of  whey. 

Tield  of  Butter, — Reiset  instituted  a  series  of  experiments 
to  determine  the  truth  of  a  statement  by  Peligot,  that,  during 
xnilking,  the  last  portions  of  milk  were  richer  in  solid  consti- 
tuents than  the  first.  He  employed  two  cows,  which  grazed 
through  the  day  and  were  stalled  without  food  through  the 
night.  The  following  tables  contain  the  results.  The  residues 
If  ere  obtained  by  evaporating  20  grm.  of  the  milk  to  dry- 
ness at  212''. 


WhUe  Cow,  No. 

1. 

Dati. 

Time  of  Milking. 

ram 

Meftn.' 

Weight  of 

Milk 
obtained. 

1848. 

h.  mln. 

:  h.  min. 

16  Oct. 

6       A.  M. 

12 

9.88 

16.04 

12.68 

4940 

27    " 

7 

12 

9.90 

16.86 

12.87 

4840 

81    " 

7 

12 

9.90 

17.82 

18.86 

4200 

29    «« 

6  30  P.  M. 

11  80 

10.41 

21.80 

16.86 

4670 

81    «« 

6  80    " 

11  80 

9.62 

19.07 

14.84 

4100 

28    " 

6  80    " 

6 

18.80 

16.80 

14.80 

2000 

26    " 

6  80     " 

6 

12.80 

16.06 

14.48 

2640 

26    " 

12        M. 

6 

11.49 

17.70 

14.60 

2600 

27    " 

12 

6 

12.00 

21.20 

16.60 

2696 

INov. 

12         " 

6 

18.60 

18.60 

16.06 

2866 

30  Oct. 

4       P.  M. 

4 

17.19 

16.98 

17.06 

1820 

INov. 

4          " 

4 

16.28 

14.78 

16.00 

1240 

80  Oct 

6  80    " 

6  80 

14.60 

18.88 

18.86 

426 

INov. 

6  30    " 

6  30 

12.84 

18.08 

12.86 

680 

1844. 

20  Sept. 

2  16    " 

1  16 

18.66 

18.89 

13.77 

660 

11 

8  80    " 

1  16 

11.66 

11.89 

11.77 

60 

<l 

6 

1  80 

10.96 

_ 

— 

20 

(i 

6  80    " 

1  80 

10.88 

18.88 

12.10 

normal.  * 

1843. 

EedC 

7ow,  No,  2 

« 

8  Not. 

7       A.  M. 

12  80 

11.01 

17.68 

14.82 

4466 

2    " 

6  80  P.  M. 

6  80 

18.16 

17.29 

16.22 

2210 

8    " 

12        M. 

6 

14.37 

18.98 

16.66 

2120 

<« 

6  80  P.  M. 

6 

18.20 

17.60 

16.86 

2040 

4    ^%    M      » 

1  80    *• 

1  80 

18.84 

16.88 
BMidneof 

17.88 
Reeidoeof 

80 

1844. 

the  middle. 

Uitmilk. 

20  Sept 

12       M. 

6 

10.96 

18.14.. 

....19.20.. 

•White  Cow. 

27    " 

(( 

6 

12.18 

18.72.. 

....20.00.. 

•Bed  Cow. 
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The  white  cow  gave,  on  an  average,  in  24  hom-3, 12,500  grin. 
milk ;  the  red  cow,  10,250  grm.     Both  cows  wore  usually 
milked  at  6  A.  M.,  12  M.,  aud  6  p.  M.     It  appears  from   the 
above,  that  the  fat  on  the  milk  behaves  in  the  udder  as  in  anj 
((Uiet  vesael,  for  the  last  portions  are  generally  richer  than  tbfj^ 
first.     But  this  only  occurs  when  it  remains  more  than  '^M 
hours ;  for  if  it  be  drawn  off  every  2  hours,  it  is  uniform-TB 
The  milk  obtained  from  cows  which  are  kept  on  the  grass,  ifl 
decidedly  richer  than  that  obtained  from  such  as  are  stalled 
at  night  without  feed. 

The  differences  observed  above  in  the  milk  seem  only  to 
affect  the  fat ;  for  that  portion  of  the  residue   insoluble  in 
ether,  as  well  as  the  nitrogen  and  aahos  of  this  porUon,  are 
almost  constant,  as  shown  by  the  following  table.     The  num- 
bers in  the  first  column  will  bo  -found  in  the  preceding  table, 
the  first  of  each  pair  being  the  residue  from  the  first  portions 
milked,  the  second  from  the  last,  with  their  respective  quantities 
soluble  in  ether  (fat,  &c.),  and  insoluble  (casein,  kc). 

TSt?"Ml^. 

In  xaJr. 

iDHlDbl. 

NHro,.n  InlOQptiof 

S>]UlalgapU,af 

1 

i  15.88 
f   8.W) 
\  17.82 

f  12.00 
\  21.20 

f  18.60 
\  18.50 

f  17.18 
1.  lG.fl8 

r  11.01 

1 17.68 

na.20 

117.60 

r  13.15 
\  17.29 

( n.eo 

\  18.83 

f  15.28 
1 1*.78 
/ 12,84 
1 18.08 
f    B.02 

|iy.07 

J  14.87 

\  18.98 

1.90 
6.60 
0.80 

s.eo 

1,07 

n.20 

8.30 
l(t.lO 

5.28 
10.70 

8.70 

ti.eo 

2.20 

0.70 
4.40 
9.10 
4-30 
8.80 
7.20 
7.10 
4.90 
6.10 
4.90 
4.80 
1.22 

11,20 
bM 

10,60 

8,10 
9.25 
0.10 
8.22 
9,34 
8.10 
8,70 
8,10 
8.37 
7,80 
7.i9 
8.83 
8.81 
7.93 
8.80 
8,40 
8.85 
8,49 
7.40 
0,23 
10.88 
9,63 
7,94 
8.78 
8.40 
7-87 
8.47 
8,48 

fi,B8 
6,28 
5,88 
6,09 

6,33 
6.26 
6.42 
6-70 

e.96 

6.'84 

0.'71 
0.80 
0.76 
0.84 

I'i'l 

0,'74 
0,B3 
0,70 

OJS 

6,92 

■ 

^ 

1 
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It  appears  from  the  foregoing  that  it  would  be  better  for 
the  fanner  to  reserve  the  last  portions  of  milk  for  making 
batter,  in  order  to  obtain  a  larger  yield  from  the  same  weight 
of  milk;  unless,  indeed,  all  the  milk  obtained  is  employed  for 
this  purpose.  The  following  experiments  show  this  conclusively. 

1.  From  the  2l8t  to  28th  Aug.  1843,  106,056  grm.  of  milk 

gave  4850  grm.  butter,  or  4.57  per  cent,  of  the  milk. 

2.  From  the  6th  to  the  10th  Sept.,  62,415  grm.  milk  gave 

2870  grm.  butter,  or  4^  per  cent. 

3.  Milk  collected  from  27th  Sept.  to  3d  Oct 79,025  grm. 

Last  portions  of  the    milking,  worked  for 

butter 18,765  "' 

Amount  of  butter  obtained 1,245  '^ 

Or  6.63  per  cent,  of  the  milk  employed. 

4.  Milk  obtained  from  4th  to  7th  Oct 42,835  " 

Last  portions  of  the  milkings 8,565  ^^ 

Butter  obtained 721  " 

Or  7.53  per  cent,  of  the  milk  used. 

5.  Milk  obtained  from  8th  to  15th  Oct.  (inclusive)  85,850  " 

Last  portions  of  the  milkings 12,495  ^^ 

Butter  obtained 1,050  " 

Or  8.4  per  cent,  of  the  milk  used. 

(Ann.  de  Chinl.  et  de  Phys.  (3)  xxv.  82-85.  Abstr.  in  Ch. 
u.  Ph.  Centralbl.  1850.) 
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Washington,  March  16,  1857. 
The  Secretary,  Prof.  Jos.  Henrt,  made  a  communication  to  the  Board, 
[A,]  relative  to  an  article  which  had  been  published  by  Prof.  S.  F.  B. 
MoBSB,  containing  charges  against  his  moral  character  and  his  scientific 
reputation. 

The  Chancellor,  Chief  Justice  Taney,  corroborated  Prof.  Henrt's 
statement  as  to  his  advising  a  delay  in  noticing  the  publication  referred 
to,  until  the  public  mind  should  be  more  settled  in  regard  to  the  policy  of 
the  Institution,  and  the  discussions  which  had  arisen  in  Congress  in  refer- 
ence to  it  should  be  ended. 

He  stated  that  it  would  be  seen  by  the  report  of  the  decision  of  the 

Supreme  Court,  in  the  case  in  which  Professor  Henry  was  a  witness,  that, 

in  the  opinion  of  the  court.  Prof.  Morse  had  produced  no  testimony  that 

ocNild  invalidate  the  testimony  of  Professor  Henry,  or  impair  in  any 

degree  its  weight ;  and  that  the  court  gave  full  credit  to  it  in  the  judg- 

th  pronounced. 

Or  notion  of  Mr.  Mason,  the  following  resolution  was  adopted : 

irVti-  Ji^J3SmUttMlf  That  the  communication  of  the  Secretary  and  accompanying 

"0  referred  to  a  committee,  to  examine  and  report  upon  it  at 
»  of  the  Board  of  Regents. 


Whereupon  the  Chancellor  appointed  Messrs.  Mason,  Pbarcb,  Fsltok, 
and  DouQLAS  as  the  committee. 


WASHiNaxoN,  May  19,  1868. 

Prof.  Felton,  in  behalf  of  the  special  committee  to  whom  the  commani* 
cation  of  Professor  Henry,  of  March  16^  1857,  together  with  accompany- 
ing  documents,  &c.,  were  referred,  presented  a  report,  [B.J      ♦     *     * 

The  report  was  accepted,  and  the  resolutions  submitted  [C]  were  unani- 
mously adopted. 


[A.] 


COMMUNICATION 

FBOM 

rtOr.  JOSEPH  HENRf.  SECRETARr  Of  THE  SIITISONIAN  INSTITUTIOI 

BBLATIYB  TO  A 

PUBLICATION  BY  S.  F.  B.  MORSE. 


Presented  to  the  Boefd  of  Regents  of  the  SmithfonUn  Instltation,  Bferch  16^  1857. 


i 


Or:BNTLEMEN :  In  the  discharge  of  the  important  and  responsible  duties 
^^^ic2h  devolve  upon  me  as  Secretary  of  the  Smithsonian  Institution,  I 
found  myself  exposed,  like  other  men  in  public  positions,  to  unpro- 
d  attack  and  injurious  misrepresentation.     Many  instances  of  this,  it 
y  be  remembered,  occurred  about  two  years  ago,  during  the  discussions 
ive  to  the  organic  policy  of  the  Institution ;  but,  though  very  unjust, 
^*^^  V  ^ere  suffered  to  pass  unnoticed,  and  generally  made,  I  presume,  no 
ing  impression  on  the  public  mind, 
uring  the  same  controversy,  however,  there  was  one  attack  made  upon 
of  such  a  nature,  so  elaborately  prepared  and  widely  circulated,  by 
opponents,  that,  though  I  have  not  yet  publicly  noticed  it,  I  have, 
"'Oin  the  first,  thought  it  my  duty  not  to  allow  it  to  go  unanswered.     I 
**lo.de  to  an  article  in  a  periodical  entitled  "  Shaffner's  Telegraph  Com- 
P^^ion,"  from  the  pen  of  Prof.  S.  F.  B.  Morse,  the  celebrated  inventor 
^    the  American  electro-magnetic  telegraph.     In  this,  not  my  scientific 
^l^ntation  merely,  but  my  moral  character  was  pointedly  assailed ;  in- 
^^^d,  nothing  less  was  attempted  than  to  prove  that  in  the  testimony 
^^ich  I  had  given  in  a  case  where  I  was  at  most  but  a  reluctant  witness, 
^  had  consciously  and  wilfully  deviated  from  the  truth,  and  this,  too, 
^m  unworthy  and  dishonorable  motives. 

Such  a  charge,  coming  from  such  a  quarter,  appeared  to  me  then,  as  it 
*)q>ear8  now,  of  too  grave  a  character  and  too  serious  a  consequence  to  be 
vithheld  from  the  notice  of  the  Board  of  Regents.  I,  therefore,  presented 
the  matter  imofiScially  to  the  Chancellor  of  the  Institution,  Chief  Justice 
XuMyt  and  was  advised  by  him  to  allow  the  matter  to  rest  until  the  then 
ffjiUJakg  tzeitement  with  respect  to  the  organization  of  the  Institution 


should  subside,  and  that  in  the  meantime  the  materials  for  a  refutation  of 
the  charge  might  be  collected  and  prepared,  to  be  brought  forward  at 
the  proper  time,  if  I  should  think  it  necessary. 

The  article  of  Mr.  Morse  was  published  in  1855,  but  at  the  session  of 
the  Board  in  1856  I  was  not  prepared  to  present  the  case  properly  to 
your  consideration,  and.  I  now  (1857)  embrace  the  first  opportunity  of 
bringing  the  subject  officially  to  your  notice,  and  asking  from  you  an 
investigation  into  the  justice  of  the  charges  alleged  against  me.  And 
this  I  do  most  earnestly,  with  the  desire  that  when  we  shall  a)l  have 
passed  from  this  stage  of  being,  no  imputation  of  having  attempted  to 
evadp  in  silence  so  grave  a  charge  shall  rest  on  me  ;  nor  on  yoUj  of  having 
continued  to  devolve  upon  me  duties  of  the  highest  responsibility,  after 
that  was  known  to  some  of  you  individually,  which,  if  true,  should  render 
me  entirely  unworthy  of  your  confidence.  Duty  to  the  Board  of  Regents, 
as  well  as  regard  to  my  own  memory,  to  my  family,  and  to  the  truth  of 
history,  demands  that  I  should  lay  this  matter  before  you,  and  place  in 
your  hands  the  documents  necessary  to  establish  the  veracity  of  my 
testimony,  so  falsely  impeached,  and  the  integrity  of  my  motives,  so 
wantonly  assailed. 

My  life,  as  is  known  to  you,  has  been  principally  devoted  to  science, 
and  my  investigations  in  different  branches  of  physics  have  given  me 
some  reputation  in  the  line  of  original  discovery.  I  have  sought,  how- 
ever, no  patent  for  inventions,  and  solicited  no  remuneration  for  my 
labors,  but  have  freely  given  their  results  to  the  world,  expecting  only, 
in  return,  to  enjoy  the  consciousness  of  having  added,  by  my  investiga- 
tions, to  the  sum  of  human  knowledge,  and  to  receive  the  credit  to  which 
they  might  justly  entitle  me. 

I  commenced  my  scientific  career  about  the  year  1828,  with  a  series 
of  experiments  in  electricity,  which  were  continued  at  intervals  up  to  the 
period  of  my  being  honored  by  election  to  the  office  of  Secretary  of  this 
Institution.     The  object  of  my  researches  was  the  advancement  of  science^ 
without  any  special  or  immediate  reference  to  its  application  to  the  wants 
of  life  or  useful  purposes  in  the  arts.     It  is  true,  nevertheless,  that  8om9 
of  my  earlier,  investigations  had  an  important  bearing  on  the  electnn^* 
magnetic  telegraph,  and  brought  the  science  to  that  point  of  developmen  ik 
at  which  it  was  immediately  applicable  to  Mr.  Morse's  particular  inv4 
tion. 

In  1831  I  published  a  brief  account  of  these  researches,  in  which 
drew  attention  to  the  fact  of  their  applicability  to  the  telegraph ;  and 
1832,  and  subsequently,  exhibited  experiments  illustrative  of  the  i 
cati^on  of  the  electro-magnet  to  the  transmission  of  power  to  ft  d 
for  producing  telegraphic  and  other  effects.     The  renttirJ^ 


wen  commnntoated  to  Mr.  Morse,  by  his  Bcientific  assiBtaDt,  Dr.  Gale,  as 
will  bo  BhowB  on  tbe  evidence  of  tbe  Utter  ;  and  the  facta  whiob  I  bad 
discovered  were  promptly  applied  in  rendering  effective  tbe  operation  of 
bis  maehine. 

In  tbe  latter  part  of  1837  I  became  personally  acquainted  with  Mr. 
Morse,  and  at  tbat  time,  and  afierwards,  freely  gave  bim  information  in 
regard  to  tbe  Bcientific  principles  which  had  been  the  subject  of  my  in- 
veetigations.  After  bis  return  from  Kurope,  in  1839,  our  intercourse  was 
renewed,  and  continued  uninterrupted  till  1845.  In  that  year,  Mr.  Vail, 
a  partner  and  assistant  of  Mr.  Morse,  published  a  work  purporting  to  be 
a  history  of  the  Telegraph,  in  which  I  conceived  manifest  injaatice  was 
done  me.  I  complained  of  this  to  a  mutual  friend,  and  subsequently  re- 
ceived an  assurance  from  Mr.  Morse  that  if  another  edition  were  published, 
all  just  ground  of  complaint  should  be  removed.  A  new  emission  of  the 
work,  however,  shortly  afterwards  appeared,  without  change  in  this  re- 
spect, or  further  reference  to  my  labors.  Still  I  made  no  public  complaint, 
and  set  up  no  claims  on  account  of  tbe  telegraph.  I  was  oontent  tbat  my 
pnbltshed  researches  should  remain  as  material  for  the  history  of  science, 
and  be  pronounced  upon,  according  to  their  true  value,  by  tbe  scientific 
world. 

After  this,  a  series  of  controversies  and  lawsuits  having  arisen  between 
rival  claimants  for  telegraphic  patents,  I  was  repeatedly  appealed  to,  to  act 
as  expert  and  witness  in  such  cases.  This  I  uniformly  declined  to  do,  not 
viabing  to  be  in  any  manner  involved  in  these  litigations,  but  was  finally 
compelled,  under  legal  process,  to  return  to  Boston  from  Maine,  whither 
I  bad  gone  on  a  visit,  and  to  give  evidence  on  tbe  subject.  My  testimony 
was  given  with  the  statement  that  I  was  not  a  willing  witness,  and  tbat 
I  Ubored'  under  the  disadvantage  of  not  having  access  to  my  notes  and 
papers,  which  wero  in  Washington.  That  testimony,  however,  I  now 
niffirm  to  be  true  in  every  essential  particular.  It  was  unimpeaohed  be- 
ttre  the  court,  and  exercised  an  influence  on  the  final  decision  of  the 
^Nation  at  issue. 

I  wu  called  upon  on  that  occasion  to  state,  not  only  what  I  bad  pub- 
BAed,  bat  what  I  had  done,  and  what  I  bad  shown  to  others  in  regard  to 

tlfcc  itAegraph.  It  was  my  wish,  in  every  statement,  to  render  Mr.  Morse 
b\\  and  scrupulous  justice.  While  I  was  constrained,  therefore,  to  state 
&al  he  had  made  no  discoveries  in  science,  I  distinctly  declared  that  he 
ms  entitled  to  the  merit  of  combining  and  applying  the  discoveries  of 
others,  in  the  invention  of  the  best  practical  form  of  the  magnetic  telegraph, 
'^oy  tended  to  establish  the  fact  that,  though  not  entitled  to  (he 
'^  of  tbe  electro-magnet  for  telegraphic  purposes,  he  was  en- 
pwtieolar  machine,  register,  alphabet,  &c.    As  this,  however, 
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did  not  meet  the  full  requirements  of  Mr.  Morse's  comprehensive  claim, 
I  could  not  but  be  aware  that,  while  aiming  to  depose  nothing  but  trath 
and  the  whole  truth,  and  while  so  doing  being  obliged  to  speak  of  my 
own  discoveries,  and  to  allude  to  the  omissions  in  Mr.  Vail's  book,  I  might 
expose  myself  to  the  possible,  and,  as  it  has  proved^  the  actual,  danger  of 
having  my  motives  misconstrued  and  my  testimony  misrepresented.  But 
I  can  truly  aver,  in  accordance  with  the  statement  of  the  counsel,  Mr.  Chase, 
(now  Governor  of  Ohio,)  that  I  had  no  desire  to  arrogate  to  myself  undue 
merit,  or  to  detract  from  the  just  claims  of  Mr.  Morse. 
I  have  the  honor  to  be  your  obedient  servant, 

JOSEPH  HENRY. 
To  THK  Board  of  RsaENTs. 
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REPORT 

OF 

THE  SPECIAL  COMMIHEE  OF  THE  BOARD  OF  REGENTS 

OM  TOB 

COMMUNICATION  OP  PROF.  HENRY. 


Professor  Hbnrt  laid  before  the  Board  of  Regents  of  the  Smithsonian 
iBtitation  a  communication  relative  to  an  article  in  Shaffner's  Telegraph 
ompanion,  bearing  the  signature  of  Samubl  F.  B.  Morse,  the  inventor 
f  the  American  electro-magnetic  telegraph.  In  this  article  serious 
barges  are  brought  against  Professor  Henry,  bearing  upon  his  scientific 
^putation  and  his  moral  character.  The  whole  matter  having  been  referred 
^  a  committee  of  the  Board,  with  instructions  to  report  on  the  same,  the 
^Uimittee  have  attended  to  the  duty  assigned  to  them,  and  now  submit  the 
(allowing  brief  report,  with  resolutions  accompanying  it. 

The  committee  have  carefully  examined  the  documents  relating  to  the 
ulject,  and  especially  the  article  to  which  the  communication  of  Professor 
Xenry  refers.  This  article  occupies  over  ninety  pages,  filling  an  entire 
lumber  of  Shaffner*s  Journal,  and  purports  to  be  '^  a  defence  against  the 
Jijurious  deductions  drawn  from  the  deposition  of  Professor  Joseph  Henry, 
[iMk  the  several  telegraph  suits,)  with  a  critical  review  of  said  deposition, 
wnd  an  examination  of  Professor  Henry's  alleged  discoveries  bearing  upon 
tiie  electro-magnetic  telegraph.'' 

^e  first  thing  which  strikes  the  reader  of  this  article  is,  that  its  title 
i0  s  nusnomer.  It  is  simply  an  assault  upon  Professor  Henry ;  an  attempt 
^o  ^parage  his  character ;  to  deprive  him  of  his  honors  as  a  scientific 
iTorer ;  to  impeach  his  credibility  as  a  witness  and  his  integrity  as  a 
*-  ^*:it  a  disingenuous  piece  of  sophistical  argument,  such  as  an 
n  advocate  might  employ  to  pervert  the  truth,  misrepresent 
'^{•interpret  the  language  in  which  the  facts  belonging  to 
*  the  case  are  stated. 
rgea  that  the  deposition  of  Professor  Henry  ^^  contains 
lu8  (Morse's)  personal  character,"  which  it  does  not, 
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and  assumes  it  as  a.  duty  "to  expose  tlie  utter  non-reliabilit; 
Henry's  testimony ;"  that  testircony  being  supported  by  the  most  com- 
petent authorities,  and  by  the  history  of  scientific  discovery.  He  asserts 
that  he  "is  not  indebted  to  him  (Professor  Henry)  for  any  discovery  in 
science  bearing  on  the  telegraph,"  he  having  himself  acknowledged  such 
indebtedness  in  the  most  unequivocal  manner,  and  the  fact  being  inde- 
pendently substantiated  by  the  testimony  of  Sears  C.  Walker,  and  the 
statement  of  Mr.  Morse's  own  associate,  Dr.  Gale.  Mr.  Morse  further 
maintains,  that  all  discoveries  bearing  upon  the  telegraph,  were  made,  not 
by  Professor  Henry,  but  by  others,  and  prior  to  any  experiments  of  Pro- 
fessor Henry  in  the  science  of  electro-magnetism  ;  contradicting  in  this 
proposition  the  facts  in  the  history  of  scientific  discovery  perfectly  estab- 
lished and  recognized  throughout  the  scientific  world. 

The  essence  of  the  charges  against  Professor  Henry  is,  that  he  gave 
false  testimony  in  his  deposition  in  the  telegraph  cases,  and  that  he  bu 
claimed  the  credit  of  discoveries  in  the  sciences  bearing  upon  the  electro- 
magnetic telegraph  which  were  made  by  previous  investigators  ;  in  other 
words,  that  he  has  falsely  claimed  what  does  not  belong  to  him,  but  doet 
belong  to  others. 

Professor  Henry,  as  a  private  man,  might  safely  have  allowed  such 
charges  to  pass  in  silence.  But  standing  in  the  important  position  which 
be  occupies,  as  the  chief  executive  officer  of  the  Smithsonian  Institution ; 
and  regarding  the  charges  as  undoubtedly  containing  an  impcachmeDt  of 
his  moral  character,  as  well  as  of  his  scientific  reputation;  and  justly 
sensitive,  not  only  for  bis  own  honor,  but  for  the  honor  of  the  Institution, 
he  has  a  right  to  ask  this  Board  to  consider  the  subject,  and  to  make 
their  conclusions  a  matter  of  record,  which  may  be  appealed  to  hereafter 
should  any  question  arise  with  regard  to  his  conduct  in  the  premises. 

Your  committee  do  not  conceive  it  to  he  necessary  to  follow  Mr.  Morse 
through  all  the  details  of  bis  elaborate  attack.  Fortunately,  a  plain 
statement  of  a  few  leading  facta  will  be  sufficient  to  place  the  essential 
points  of  the  case  in  a  clear  light. 

The  deposition  already  referred  to  was  reluctantly  given,  and  under 
the  compulsion  of  legal  process,  by  Professor  Henry,  before  the  Ilon.,^ 
George  S.  Ilillard,  United  States  commissioner,  on  the  7th  of  September 
1849. 

The  following  is  the  statement  of  the  Hon,   S.  P.  Chase,  (now  Oo"^ 
ernor  of  Ohio,)  one  of  the  counsel  in  th*  '«  «  letter     ^ 

Professor  Henry,  dated  ' 

In  Ibo  yeui 
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tte  Va'iteA  Statei  for  the  district  of  Kentucky.  The  object  of  its  bill  was  W^ 
restrain  the  defeadantfl,  my  clients,  from  the  use  in  telegraphing  of  a  certdn 
iDftrameDt  called  tbo  Oolumbian  Telegraph,  on  the  ground  that  it  was  an  infringe- 
ment upon  (be  rights  of  the  ootnplainantB  under  the  patents  granted  to  Professor 
Moree.  It  therefore  became  my  duly,  in  the  preparation  of  their  defence,  to 
ascertain  the  precipe  nature  and  extent  of  their  rights.  With  this  view  I  called 
upon  yon,  in  Augost  or  September  of  that  year,  for  your  deposition.  It  was 
taken  before  George  S.  Hillard,  esq.,  a  United  Stales  CommiBsioner  for  the  Dis- 
trict of  Mas^achusetta,  in  Boston.  I  remember  very  well  that  you  were  unwilling 
to  be  involved  in  the  controversy,  even  ss  a  witness,  and  that  you  only  eubmitted 
to  be  examined  in  compliance  with  the  reqiiiremeots  of  law.  Not  one  of  your 
Btaieraenta  was  volunteered.  They  wore  all  called  out  by  fjueations  propounded 
either  verbally  or  in  writing  I  wua  not  sufficiently  familiar  at  the  time  with 
(he  precise  merits  of  the  ease  tn  know  what  would  or  would  not  be  important, 
and  therefore  insisted  on  a  full  statement,  not  merely  of  the  general  history  of 
electrO'magnctism  as  applied  to  telegraphing,  but  of  all  your  own  discoveries  in 
that  science  having  relation  to  the  same  art,  and  of  all  that  had  passed  between 
yoarself  and  Professor  Morse  connected  with  these  discoveries  or  with  the  telc- 
^aph.  Yow  could  not  have  refused  to  respond  to  the  questions  propounded, 
without  subjecting  yourself  to  judicial  animadversion  and  constraint.  Nothing 
in  what  you  testified,  or  yonr  manner  of  lestilying,  suggested  to  me  the  idea  that 
yon  were  animate-l  by  any  desire  to  arrogate  undue  merit  lo  yourself,  or  to  detract 
from  the  juat  claims  of  Professor  Murse. 

S.  P.  CHASE. 

PrcTionB  to  this  deposition,  Mr.  Morse,  as  appears  from  hia  own  letters 

and  Btatemeats,  entertained  for  Professor  Henry  the  warmest  feelings  of 

personal  regard,  and  the  highest  esteem  for  his  character  as  a  scientiEc 

man.     In  a  letter,  dated  April  24, 1839,  he  thanks  Prof.  Henry  for  a  copy 

ofhis  "valuable  contributions,"  and  says,  "I  perceive  many  things  (in  the 

conlribntions)of  great  interest  tome  in  my  telegraphic  enterprise."  Again, 

in  ihe  same  letter,  speaking  of  an  intended  visit  to  the  Professor  at  Prince- 

I  ton,  he  aays :  "I  should  come  as  a  learner,  and  could  bring  no  'contributions' 

■        to  jour  stock  of  experiments  of  any  value."     And  still  further:  "I  think 

I        thatyoQ  have  pursued  an  original  course  of  experiments,  and  discovered 

I        Ucta  Dore  immediately  bearing  upon  my  invention  than  any  that  have  been 

B        pabUshed  abroad." 

L  It  appears,  from  Mr.  Morse's  own  statement,  that  he  had  at  least  two 
^^H  inierfiewa  with  Prof.  Henry — one  in  May,  1839,  when  he  passed  the  after- 
^^H  DWa  and  night  with  him,  at  Princeton  ;  and  another  in  February,  1844 — 
^^H  both  of  ihem  for  the  purpose  of  conferring  with  him  on  tiubjects  relating 
^^H  l4t]ie  telegraph,  and  evidently  with  the  conviction,  on  Mr.  Morse's  part, 
^^H  ibit  Prof.  Henry's  investigations  wore  of  great  importance  to  the  success 
^B  °!  (he  telegraph. 

^J^       Aitlate  as  1840,  after  Mr.  Morse  had  learned  that  some  dissatisfaction 
tliiled  in  Prof.  Henry's  mind  in  regard  to  the  manner   in    which   his   re- 
•wiiM  in  electricity  had  been  passed  over  by  Mr.  Vail,  an  assistant  of 
1,  and  the  aathor  of  a  history  of  the  American  magnetic  tele- 


graph,  Mr.  Morse,  in  an  interview  with  Prof.  ITonry,  at  Washington,  said, 
nccording  to  his  own  occonnt, "  Well,  Prof.  Henry,  I  will  take  the  earliest 
opportunity  that  is  afTorded  roe  in  anything  I  rony  publish,  to  hare  justice 
(lone  to  your  labors;  for  I  ilo  not  think  that  justice  has  been  dono  yon, 
cither  in  Europe  or  ihia  country," 

Again,  in  1848,  when  Prof.  Walker,  of  the  Const  Survey,  made  his 
report  on  the  theory  of  Morse's  electro-magnetic  telegraph,  in  which  the 
expression  occurred,  "the  helix  of  a  soft  iron  magnet,  prepared  after  the 
tnianner  first  pointed  out  by  Prof.  Henry,"  Mr.  Morse,  to  whom  the  re- 
I  port  was  submitted,  said :  "  I  have  now  the  long  wished  for  opportunity 
I  to  do  justice  publicly  to  Henry's  discovery  bearing  on  the  telegraph." 
1  in  a  note  prepared  by  him,  and  iotendcd  to  he  printed  with  Prof. 
I  Walker's  report,  he  aaya :  "  The  allusion  you  make  to  the  helix  of  a  soft 
iron  magnet,  prepared  after  the  manner  first  pointed  out  by  Prof.  Henry. 
gives  me  an  opportunity,  of  which  I  gladly  avail  myself,  to  pay  that  I 
think  that  justice  has  not  yet  been  done  to  Prof.  Henry,  cither  in  Europe 
or  in  this  country,  for  the  discovery  of  a  scientific  fact,  which,  in  its  bear- 
ing on  telegraphs,  whether  of  the  magnetic  needle  or  electro-magnet  order, 
is  of  the  greatest  importance. " 

He  then  proceeds  to  give  a  historical  synopsis,  showing  that,  although; 

suggestions  had  been  made  and  plans  devised  by  Soemmering,  in  1811,  acx^* 

by  Amp&re,  in  1820,  yet  that  the  experiments  of  Barlow,  in  1824,  la.^^ 

led  that  investigator  to  pronounce  "  the  idea  of  an  electric  telegraph        ■% 

be  cliimericar' — an  opinion   that  was,  for  the  time,   acquiesced  in        "%; 

scientific  men.     He  shows  that,  in  the  interval  between   1824  and  1&  ^2i 

no  further  suggestions  were  made  on  the  subject  of  electric  telegra^^tj 

But  he  proceeds — "  In  1830,  Prof.  Henry,  assisted  by   Dr,  Ten  E^^yet 

while  engaged  in  experiments  on  the  application  of  the  principle  of       the 

galvanic  multiplier  to  the  development  of  great  magnetic  power  in       g^f^ 

iron,  made  the  important  discovery  that  a  battery  of  intensity  ovcr^^ang 

that  resistance  in  a  long  wire  which  Barlow  had  announced  as  an     Jnsa- 

perabte  bar  to  the  construction  of  electric  telegraphs.     Thus  was  opened 

the  way  for  fresh  efforta  in  devising  a  practicable  electric  telegraph  -  md 

Baron  Scliilling,  in  1832,  and  Professors  Ganas  .tnd  Weber,  in  1833,  IiaJ      , 

ample  opportunity  to  learn  of  Henry's  discovery,  and  avail  them&elvGS  of     I 

'   it,  before  they  constructed  their  needio  telegraphs."     And,  while  cloiniTng     J 

[  for  himself  that  he  was  "  the  first  to  propose  tJieiMO  of  the  elcctro-mn^iict     I 

for  telegraphic  purposes,  and  the  P  -««mM»  tk  telepiph  on  ihp     I 

I  basis  of  the  electro-magnet  "  ■^•— «  ,i  m,.    ■ 

L  quettionabl^  dtu  the  fl 

L  fraeticabUHy  of  e<f  B 

either  to  ticfiect  a  -^f 


Wliat  Mr,  Morse  here  describes  aa  a  "principle,"  the  discovery  of 
which  is  unqaestionably  Juo  to  Professor  Henry,  is  the  luw  which  first 
maile  it  possible  to  work  the  telegraphic  machine  invented  by  Mr.  Morse, 
and  for  the  knowledge  of  which  Mr.  Morso  was  indebted  to  Professor 
Henry,  aa  h  positively  asserted  by  his  associate,  Dr.  Gule,  Tbis  geD- 
tleman,  in  a  letter,  dated  Washington,  April  7,  18&fj,  makes  the  following 
conclusive  statement : 

Washinoton,  D.  C,  April  7, 185G. 

Sib  :  In  reply  to  your  note  of  the  3d  inetmt,  respecting  the  Morse  telegraph, 

uliag  me  to  stale  definitely  the  condition  of  the  iuventioa  when  I  first  saw  the 

tppamtus  in  the  winter  of  183(3,  I  answer :  This  apparatus  was  Morse'e  original 

instrument,  usnaljy  known  as  the  type  apparatas,  in  wbi;b  the  lypes,  set  up  in 

t  compming  stick,  were  run  through  a  circuit  breaker,  and  in  wbicb  the  battery 

*ia  the  cylinder  buttery,  with  a  single  pair  of  plates.     Tbis  arrangement  also 

W  UKittier  peculiarity,  namely,  it  was  the  electro- magnet  osed  by  Moll,  and 

■howD  in  drawings  of  the  older  works  on  that  subject,  having  only  a  few  turns  of 

*ire  in  the  coil  which  surrounded  the  poles  or  arms  of  the  msgnet.     The  sparse- 

Sees  of  the  wires  in  the  magnet  coils  and  the  use  of  the  single  cop  battery  were 

to  me,  on  the  first  look  at  the  instrument,  obvious  marks  of  defect,  and  I  accord- 

'(■glj  ga|gested  to  the  Prr>fessor,  without  giving  my  reasons  lor  so  doing,  that  a 

("otUry  uf  many  pairs  should  be  substituted  for  that  of  a  single  pair,  and  tbat  the 

'^il  00  each  arm  of  the  magnet  should  hi  increased  to  many  hundred  turns  each  ; 

Which  experiment,  if  I  remember  arigbt,  was  mada  on  the  same  day  with  a  bat- 

*T*y  "d  wire  on  hand,  furnifbeJ  I  believe  by  myself,  and  it  was  found  that  while 

'••^  original  arrongeraent  would  only  send  the  electric  current  through  a.  few  foot 

5*'  wire,  say  1-5  to  40,  the  modified  arrangement  would  send  it  through  m  many 

^    "ttiidrcd.     Although  I  gave  no  reasons  at  the  time  to  Professor  Morso  for  the 

■^^SE^restioris  I  bad  proposed  in  modifying  the  arrangement  of  the  machine,  I  did 

^H^  afterwards,  and  referred  in  my  explanations  to  the  paper  of  Professor  Henry, 

^B^  the  19tb  volume  of  the  American  Journal  of  Science,  page  400  and  onwari). 

^^■*  WM  10  these  sug^stions  of  mine  that  Professor  Morse  alludes  in  his  testimony 

^^Fore  the  (.'ircnit  Court  for  the  eostern  district  of  Ponnsylvaoia,  in  the  trial  of 

^-    B.  French  and  others  vs  Rogers  nod  others. — See  printed  copy  of  Complain- 

**it's  Evidence,  page  1G8,  beginning  with  the  words  "Early  in  183)!  I  procured 

■^O  feet  of  wire,"  &e.,  and  poge  1C9,  where  Professor  Morse  alludes  to  mysoli'and 

^*^Ktipensation  for  services  rendered  to  him,  irn. 

-Al  the  lime  I  gave  the  suggestions  above  named.  Professsor  Morse  was  not 
''^OiiU.ir  with  the  then  exisiing  ttate  of  the  scieuoc  of  electro-magnetism.  Had 
^«^  lu'OQ  »o,  or  hnd  he  read  and  appreciated  the  paper  of  Henry,  the  suggestions 
^»»Je  Ky  mc  would  naturally  h.ive  occurred  to  hid  mind  as  they  did  to  my  own. 
•:  principal  part  of  Morse's  great  invention  lay  in  the  mechanical  adapts- 


is 


n  of  a  power  to  produc 


rolit 


increase  or  relax  at  will.     It  was  only 
that  such  a  power  existed  for  him  to  adapt  mechanism 


s  were  made  to  Professor  Morse  from  inferences  drawn  by  read- 

ir  above  alluded  to.     Professor  Morse  professed  great 

F  the  paper  when  I  showed  it  to  him,  but  especially  at 

w's  reaiilta  respecting  telegraphing,  which  were  new  to 

I  time  that  he  vias  not  aware  that  any  one  had  even 

B  magnet  for  such  purposes. 

)f  esteem,  1  remain,  ' 


§■  of  ike  Smithtonian  IiutitiUion. 


L.  D.  OALB 


14 

It  further  appears,  that  principally  for  the  infomiatioii  thus  eommnni* 
cated,  Mr.  Morse  assigned  to  Dr.  Gale  an  interest  in  the  telegraph,  which 
he  afterguards  purchased  back  for  $15,000,  as  appears  from  the  followmg 
letter  of  Dr.  Gale  : 

Patent  Office,  August  6,  1867. 

Dear  Sir  :  In  reply  to  yours  of  this  date,  respecting  the  interest  I  once  pos- 
sessed in  Morse's  telegraph  patent,  secured  to  me  by  the  said  Morse,  as  alluded 
to  by  him  in  his  statement  to  the  Commissioner  of  Patenth,  I  would  simply  state 
that  the  part  I  ovned  vhen  I  entered  the  service  of  the  government  in  this  office 
was  originally  given  me  by  the  said  Morse,  for  services  rendered  him  in  making 
his  invention  practically  effective  in  sending  currents  through  long  distances,  &o., 
and  that  the  said  interest  was  retransferred  to  the  said  Morse  for  the  sum  of  fifteen 
thousand  dollars. 

BespectfuUy, 

L.  D.  GALE. 
Professor  Henry, 

Secretary  StnitJisonian  luititutum. 

It  thus  appears,  both  from  Mr.  Morse's  own  admission  down  to  1848, 
and  from  the  testimony  of  others  most  familiar  with  the  facts,  that  Prof. 
Henry  discovered  the  law,  or  ''  principle,"  as  Mr.  Morse  designates  it, 
which  was  necessary  to  make  the  practical  working  of  the  electro-magnetic 
telegraph  at  considerable  distances  possible ;  that  Mr.  Morse  was  first 
informed  of  this  discovery  by  Dr.  Gale ;  that  he  availed  himself  of  it  at 
once,  and  that  it  never  occurred  to  Mr.  Morse  to  deny  this  fact  until  after 
1848.  He  had  steadily  and  fully  acknowledged  the  merits  and  genius  of 
Mr.  Henry,  as  the  discoverer  of  facts  and  laws  in  science  of  the  highest 
importance  in  the  success  of  his  long-cherished  invention  of  a  magnetic 
telegraph.  Mr.  Henry  was  the  discoverer  of  a  principle,  Mr.  Morse  was 
the  inventor  of  a  machine,  the  object  of  which  was  to  record  characters  at 
a  distance,  to  convey  intelligence,  in  other  words,  to  carry  into  ezecation 
the  idea  of  an  electric  telegraph.  But  there  were  obstacles  in  the  way 
which  he  could  not  overcome  until  he  learned  the  discoveries  of  Professor 
Henry,  and  applied  them  to  his  machine.  These  facts  are  undeniable. 
They  constitute  a  part  of  the  history  of  science  and  invention.  They 
were  true  in  1848,  they  were  equally  true  in  1855,  when  Professor  Morse'^ 
article  was  published.  We  give  a  passage  here  from  the  deposition  o 
Sears  C.  Walker,  in  the  case  of  French  vs.  Rogers,  Respondent's  £?m.^ 
dence,  page  199,  bearing  upon  this  whole  subject : 

'^  In  consequence  of  some  statements  made  by  me  in  my  official  reports  reltt^^^ 
to  the  invention  of  the  receiving  magnet,  a  question  arc^se  between  Mr.  Mi 
and  myself  as  to  the  origin  of  this  invention.     It  was  amicably  disoiUMd  br 
Morse,  Professor  Henry,  Dr.  Gale,  and  myself,  with  Professor  Henni's 
alluded  to  in  answer  to  the  second  question  before  us.    The  result  ^* 
view  was  conclusive  to  my  mind  that  Professor  Henif  ^^ 


tta  l»w  OB  vhicli  the  inlenaily  magnet  depends  Tor  its  power  of  sendiag  the  | 
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a  currcDt  ttroQgb  a  lung  circuit.  I  was  also  led  to  conclude  that 
MorHe,  ID  the  course  of  bis  own  reBeurchcs  and  experiments  before  he  had  read 
Professor  Ilcnrj's  article,  before  alluded  to,  had  encountered  the  ?aino  difficulty 
Mr.  Itarlow  and  those  nho  preceded  him  had  encountered,  that  is,  the  iopossi- 
l>ilitj  of  forcing  the  galvanic  current  through  a  long  telegraph  line.  His  own 
pcTM-tnil  researches  had  not  overcome  this  obstacle.  They  were  made  ia  the 
Ubiirutory  uf  the  New  York  UniTorsiFy.  I  also  learned  at  the  same  time,  by  ibe 
conversations  above  stated,  that  he  only  overeamc  this  obstacle  by  conatructiDg 
n  magnet  on  the  principle  inrcntcd  by  Professor  Henry,  and  described  in  his 
»nicle  ia  Siltimaa's  Journal.     His  attention  was  directed  to  it  by  Dr.  Gale." 

What  changed  Mr.  Morse's  opinion  of  Professor  Henry,  not  only  as  a 
scientific  investigator,  but  as  a  man  of  integrity,  a,fter  the  admissions  of 
his  indebtedness  to  his  researches,  and  the  oft  repealed  expressions  of 
wirm  personal  regard  ?  It  appears  that  Mr.  Morse  was  involved  in  & 
fiamlier  of  lawsuita,  growing  out  of  contested  claims  to  the  right  of  using 
eiectricity  for  telegraphic  purposes.  The  circumstances  under  which 
ProfesMr  Henry,  as  a  well  known  investigator  in  this  department  of 
physics,  was  summoned  by  one  of  the  parties  to  testify  have  already  been 
filed.  The  testimony  of  Mr.  Henry,  while  supporting  the  claims  of  Mr. 
Morse  as  the  inventor  of  an  admirable  invention,  denied  to  him  the  addi- 
lional  merit  of  being  a  discoverer  of  new  facts  or  laws  of  nature,  and  to 
tbia  titent,  perhaps,  was  considered  unfavorable  to  some  part  of  the  claim 
of  Mr.  Morse  to  an  exclusive  right  to  employ  the  electro -magnet  for  teie- 
gf»pbic  purposes.  Professor  Henry's  deposition  consists  of  a  series  of 
insitera  to  verbal,  as  well  as  written,  interrogatories  propounded  to  him, 
>bich  were  not  limited  to  his  published  writings,  or  the  subject  of  eleo- 
tncily,  lint  extended  to  investigations  and  discoveries  in  general  having  t, 
beiring  upon  the  electric  telfgraph.  lie  gave  his  testimony  at  a  distai 
ftomhia  notes  and  manuscripts,  and  it  would  not  have  been  surprising  if 
HiBccaracies  had  occurred  in  some  parts  of  his  statement ;  but  all  the  ' 
oilerial  points  in  it  are  sustained  by  independent  testimony,  and  that 
portion  whict  relates  directly  to  Mr.  Morse  agrees  entirely  with  the  state-  ] 
new  of  hia  own  assistant.  Dr.  Gale.  Had  hia  deposition  been  objection- 
able, it  ought  to  have  been  impeached  before  the  Court ;  but  this  was  not 
»l«nipted;  and  the  following  tribute  to  Professor  Henry  by  tho  Judge, 
iiiJi;)iv(.rinR  the  opinion  of  the  Supremo  Court  of  the  United  States, 
■  I"  '■■'  !)je  impression  made  upon  the  Court  itself  by  all  the  testimony  i 
■'o:  "  It  ia  due  to  him  to  say  that  no  one  has  contributed  more 
e  lie  knowledge  of  electro-magnetism,  and  to  lay  the  foundations.  J 
Mntinno  nf  which  we  are  speaking,  than  the  Professor  him-  i 

lo  the  first  and  second  interrogatories  pre- 
piogrcss  of  the  science  of  electro-magnet- 
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i8m,  as  connected  with  telegraphic  commnnicatioD,  embracing  an  account 
of  the  discoveries  of  Oersted,  Arago,  Davy,  Ampere ;  of  the  investigations 
by  Barlovr  and  Sturgeon ;  of  his  own  researches,  commenced  in  1828,  and 
continued  in  1829,  1830,  and  subsequently.  The  details  of  his  experi- 
ments and  their  results,  though  brief,  are  very  precise.  There  is  abundant 
evidence  to  show  that  Professor  Henry's  experiments  and  illustrations  at 
Albany,  and  subsequently  at  Princeton,  proved,  and  were  declared  at  the 
time  by  him  to  prove,  that  the  electric  telegraph  was  now  practicable ; 
that  the  electro-magnet  might  be  used  to  produce  mechanical  effects  at  a 
distance  adequate  to  making  signals  of  various  kinds,  such  as  ringing  bells, 
which  he  practically  illustrated.  In  proof  of  this,  we  quote  a  letter  to 
Professor  Henry,  from  Professor  James  Hall,  of  Albany,  late  president 
of  the  American  Association  for  the  advancement  of  Science. 

January  19, 1856. 

Dear  Sir  :  While  a  student  of  the  Rensselaer  School,  in  Troy,  New  York,  in 
August,  1832,  I  visited  Albany  with  a  frieud,  htiving  a  letter  of  introduction  to 
you  from  Professor  Eaton.  Our  priDcipal  object  was  to  see  your  electro-magnetio 
apparatus,  of  which  wo  bad  heard  much,  and  at  the  same  time  the  library  and 
collections  of  the  Albany  Institute. 

You  showed  us  your  laboratory  in  a  lower  story  or  basement  of  the  bailding, 
and  in  a  larger  room  in  an  upper  story  some  electric  and  galvanic  apparatus,  wiui 
various  philosophical  instruments.  In  this  room,  and  extending  around  the 
same,  was  a  circuit  of  wire  stretcbei  along  the  wall,  and  at  one  termination  of 
this,  in  the  recess  of  a  window,  a  bell  was  fixed,  while  the  other  extremity  waa 
connected  with  a  galvanic  apparatus. 

You  showed  us  the  manner  in  which  tbe  bell  could  be  made  to  ring  by  a  cur- 
rent of  electricity,  transmitted  through  this  wire,  and  you  remarked  that  this 
method  might  be  adopted  for  giving  signals,  by  the  ringing  of  a  bell  at  the  dis- 
tance of  many  miles  from  tbe  point  of  its  connection  with  the  galvanic  apparatus. 

All  the  circumstances  attending  this  visit  to  Albany  are  fresh  in  my  recolleo- 
tion,  and  during  the  past  years,  while  so  much  has  been  said  respecting  the 
invention  of  electric  telegraphs,  I  have  often  had  occasion  to  mention  the  exhibi- 
tion of  your  electric  telegraph  in  the  Albany  Academy,  in  1832. 

If  at  any  time  or  under  any  circumstances  this  statement  can  be  of  service  to 
you  in  substantiating  your  claim  to  such  a  discovery  at  the  period  named,  you 
are  ati^liberty  to  use  it  in  any  manner  you  please,  and  I  shall  be  ready  at  all 
times  tVrepeat  and  sustain  what  I  have  here  stated,  with  many  other  attendani 
circumstanceS|  should  they  prove  of  any  importance. 

I  remain,  very  sincerely  and  respectfully,  yours, 

JAMES  HALL. 

Professor  Joseph  Henry. 

In  his  deposition.  Professor  Henry's  statements  are  within  what  h^ 
might  fairly  have  claimed..    But  he  is  a  man  of  science,  looking  for 
other  reward  than  the  consciousness  of  having  done  something  for  L 
promotion,  and  the  reputation  which  the  successful  prosecution  of 
tific  investigations  and  discoveries  may  justly  be  expected  togive» 
public  lectures  and  published  writings  he  has  often  pointed  out  | 
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^Tne  possibility  of  applying  the  facta  and  laws  of  nature  discovered  by  Iiim 
to  practical  purposes ;  he  has  freely  communicated  information  to  those 
wbo  have  sought  it  from  bim,  among  whom  has  been  Mr.  Morse  himself, 
as  appears  by  bis  own  acknowledgments.  But  he  has  never  applied  his 
scientific  discoveries  to  practical  ends  for  his  own  pecuniary  benefit.  It 
»aa  natural,  therefore,  that  ho  should  feel  a  repugnance  to  taking  any 
pm  in  the  litigation  between  rival  inventors,  and  it  was  inevitable  that, 
wlien  forced  to  give  his  testimony,  he  should  distinctly  point  out  what  was 
to  clear  in  his  own  toind  and  is  bo  fundamental  a  fact  in  the  history  of 
tuain  progress,  the  distinctive  functions  of  the  discoverer,  and  the  inven- 
tor who  applies  discoveries  to  practical  purposes  in  the  business  of  life. 

Mr.  Henry  has  always  done  full  justioe  to  the  invention  of  Mr.  Morse, 
^ile  he  could  not  sanction  the  claim  of  Mr.  Morse  to  the  exclusive  use 
of  the  electro-magnet,  he  baa  given  him  full  credit  for  the  mechanical 
contrivances  adapted  to  the  application  of  his  invention.  In  proof  of  this 
we  refer  to  bis  deposition,  and  present  also  the  following  statement  of 
HoQ.  Charles  Mason.  Commissioner  of  Patents,  taken  from  a  letter 
^*?ldreBaed  by  him  to  Professor  Uenry,  dated  March  31,  1856 :  ^^ 

^^^  U.  S.  Patent  Office,  March  31, 1850^^^ 

^^kBu  :  Agreeably  to  your  request  I  now  make  the  TolIowiDg  statement :         ^J^l 
^HTSotnA  two  years  since,  when  an  application  was  made  for  ud  estensioD  of  Pnt^^^ 
^BMimt'i  patent,  I  was  fur  some  time  in  doubt  as  to  the  propriety  of  nakJog  that 
^EtaleDsioo.     Under  ihe^e  circumstancea  I  consulled  with  several  j>craoos,  and 
^■•nuiBg  others  with  yuarsclf,  with  a  view  particularly  to  ascertain  the  amount  of 
^B  laittilioD  fairly  doe  to  I'rot'essor  Morse. 

^H  The  resnlt  of  nij  inquiries  was  such  as  to  induce  me  to  grant  the  eilcnsiou.  I 
^B  irill  farther  say  that  this  waa  in  acoordaoco  wllh  your  eipresa  recommendation, 
I       uid  tW  I  waa  probably  more  influeoced  by  this  recommendation  and  the  infor- 

nuUoD  I  obtained  from  you,  than  by  any  other  circumstaoce,  in  coming 

tbai  conclusion, 

I  am,  sir,  yours  very  respectfully, 

CHAKLES  MASON. 
Prof.  J.  Henrv. 


,     To  Bnm  up  the  result  of  the  preceding  investigation  in  a  few  worSs, 

ll'e  bare  shown  that  Mr,  Morse  himself  has  acknowledged  the  value  of 

'oc  (/iscoverieB  of  Professor  Henry  to  his  electric  telegraph;  that  his 

*^ciaCe   *i>d  scientific  assistant,  Dr.   Gale,  baa  distinctly  affirmed  that 

■''W  (/'■scoveries  were  applied  to  his  telegraph,  and  that  previous  to  such 

'.'/iStJ^"'  ''  ^*3  impossible  for  Mr.  Morse  to  operate  bis  instrument  at 

.'.jiatre?  ;    that  Professor  Henry's  experiments  were  witnessed  by  Prof. 

_,j ,/    *3tJiora  in  1832,  and  that  these  experiments  showed  the  possibility 

"  a  force  capable  of  producing  mechanical 

aphic  signals :  that  Mr.  Henry's  depo- 

furnisbed  the  motive  for  Mr.  Morae' 
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f  attack  upoD  him,  is  strictly  correct  in  all  the  hiatorical  details,  and  that, 
BO  far  as  it  relates  to  Mr  Henry  a  own  olaim  as  a  discoverer,  is  witluD 
what  be  might  have  claimed  with  entire  justice  ;  that  he  gave  the  deposi- 
tion reluctantly,  and  in  no  spirit  of  hostility  to  Mr.  Morse  ;  that  on  that 
and  other  occasions  be  fully  admitted  the  merit  of  Mr.  Morse  as  an  invea- 
;  and  that  Mr.  Morse's  patent  was  extended  through  the  infinence  of 
the  favorable  opinion  expressed  by  Professor  Henry, 

Your  oomroiltee  come  unhesitatingly  to  the  conclusion  that  Mr.  Morae 
has  failed  to  substantiate  any  one  of  the  charges  he  has  made  against 
Professor  Henry,  although  the  burden  of  proof  lay  upon  him  ;  and  that 
all  the  evidence,  including  the  unbiased  admissions  of  Mr.  Morse  himself, 
1  the  other  side.  Mr.  Morse's  charges  not  only  remain  unproved,  but 
they  are  positively  disproved. 

Tour  committee  recommend  the  adoption  of  the  following  resolutu) 
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Resolved,  That  Profeaaor  Morse  has  not  succeeded  in  refuting  the 
statements  of  Professor  Henry  in  the  deposition  given  by  the  latter  i 
1S49,  that  he  has  not  proved  any  one  of  the  accusations  against  Professor  J 
Henry  made  in  the  article  in  Sbaffner's  Telegraph  Companion  in  185d,f 
and  that  be  has  not  disproved  any  one  of  his  own  admissions  in  regard  (i 
Professor  Henry's  discoveries  in  electro-magnetism,  and  their  importuDceJ 
to  his  own  invention  of  the  electro-magnetic  telegraph. 

Reaohtd,  That  there  is  nothing  in  Professor  Morse's  article  that  din 
ishes,  in  the  least,  the  confidence  of  this  Board  in  the  integrity  of  Prs 
Henry,  or  in  the  value  of  those  great  discoveries  which  have  placed 
name  among  those  of  the  most  distinguished  cultivators  of  science,  ^ 
have  done  much  to  exalt  the  scientific  reputation  of  the  country. 

Retolved,  That  this  report,  with  the  resolutions,  be  recorded  in  the  fl 
ceedings  of  the  Board  of  Regents  of  the  Institutioa. 


APPENDIX  TO  THE  REPORT  OF  THE  COMMITTEE. 


STATEMENT  OF  PROF.  HENRY, 


IK   BBLATION  TO 


THE  HISTORY  OF  THE  ELECTRO-MAGNETIC  TELEGRAPH. 


♦  •♦ 


In  the  beginning  of  my  deposition  I  was  requested  to  give  a  sketch  of 
the  history  of  electro-magnetism  having  a  bearing  on  the  telegraph,  and 
the  account  I  then  gave  from  memory,  I  have  since  critically  examined 
and  find  it  fnlly  corroborated  by  reference  to  the  original  authorities.  My 
sketch,  which  was  the  substance  of  what  I  had  been  in  the  habit  of  giving 
VOL  my  lectures,  was  necessarily  very  concise,  and  almost  exclusively  con- 
fined to  one  class  of  facts,  namely,  those  having  a  direct  beariug  on  Mr. 
Morse's  invention,  and  my  paper  in  Silliman*s  Journal  was  likewise  very 
brief  and  intended  merely  for  scientific  men.     In  order,  therefore,  to  set 
forth  more  clearly  in  what  my  own  improvements  consisted,  it  may  be 
^oper  to  give  a  few  additional  particulars  respecting  some  points  in  the 
lirogress  of  discovery,  illustrated  by  wood  cuts. 

There  are  several  forms  of  the  electrical  telegraph  ;  first,  that  in  which 
{fictional  electricity  has  been  proposed  to  produce  sparks  and  motion  of 
pidi  balls  at  a  distance. 
Second,  that  in  which  galvanism  has  been  employed  to  produce  signals 
Bj  means  of  babbles  of  gas  from  the  decomposition  of  water. 
TWrd,  that  in  which  electro-magnetism  is  the  motive  power  to  produce 
ttotiou  at  a  distance ;  and  again,  of  the  latter  there  are  two  kinds  of  tele- 
p^pbs,  those  in  which  the  intelligence  is  indicated  by  the  motion  of  a 
"^etc  needle,  and  those  in  which  sounds  and  permanent  signs  are  made 
•7  Ae  attraction  of  an  electro-magnet.     The  latter  is  the  class  to  which 
«•  Morse's  invention  belongs.     The  following  is  a  brief  exposition  of  the 
*^  ttepa  which  led  to  this  form  of  the  telegraph. 
^  fcit  essential  fact,  as  I  stated  in  my  testimony,  which  rendered 
'-■w^gnetio  telegraph  possible  was  discovered  by  Oersted,  in  the 
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a  illustrated  by  figure  1,  in  which  the  magnetic 

Fig.  L 
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■winter  of  18l!)-20.  It  ii 
needle  is  deflected  by 
the  actioo  of  a  current  of 
galvntiism  transmitted  *  "" 
through  the  wire  A  B, 
(See  Annals  of  Philos- 
ophy, vol.'lS,  page  273. 

The  second  fact  of  importance,  discoTcred  in  1820,  by  Arago  and  Davy, 
nt- :.  is  illustrated  in  figure  '2. 

It  consists  in  this,  that 
while  a  current  of  gal- 
vanism ia  passing  through 
a  copper  wire  A  B,  it  is 
magnetic,  it  attracts  iron 
filings  and  not  those  of 
copper  or  brass,  and  is  capable  of  developing  magnetism  in  soft  iron. 
(See  Annaks  de  Chimio,  vol.  15,  page  94.) 

The  next  important  discovery,  also  mude  in  1820,  by  Ampere,  vasthat 
two  wires  through  which  galvanic  currents  are  passing  in  the  same  direc- 
tion attract,  and  in  the  opposite  direction,  repel,  each  other.  On  this  fact 
AmpSre  founded  his  celebrated  theory,  that  magnetism  consists  merely  in 
the  attraction  of  electrical  currents  revolving  at  right  angles  to  the  line 
joining  the  two  poles  of  the  magnet.  The  magnetisation  of  a  bar  of  steel 
or  iron,  according  to  this  theory,  consists  in  establishing  within  the  metal 
by  induction  a  series  of  electrical  currents,  all  revolving  in  the  same  direc- 
tion at  right  angles  to  the  axis  or  length  of  the  bar.  (See  Annates  d« 
Chiniie,  yol.  15,  page  69.) 

It  was  this  theory  whicii  led  Arago,  as  ho  states,  to  adopt  tie  method 

of  magnetizing  sewing  needles  and  pieces  of  steel  wire,  shown  in  figure  3. 

fiE'  3.  This  method  consists  iu 

transmitting  a  current  of 

~^^*T_- ■#g>"l"'P*P'q"^^"^B  — >    electricity  through  a  he- 
lix surrounding  the  needle 
or  wire  to  be  magnetized.     For  the  purpose  of  insulation  the  needle  wa^^ 
inclosed  in  a  glass  tube,  and  the  several  turns  of  the  helix  were  at  a  di^^ 
tnnce  from  each  other  to  insure  the  passage  of  electrielty,  through  ttz^^j 
whole  length  of  the  wire,  or,  in  other  words,  to  prevent  it  from  seekiag^    ^ 
shorter  passage  by  cutting  across  from  one  spire  to  another.     The  lie^j^j 
employed  by  Arago  obviously  approximates  the  arrangement  required^    ■^- 
the  theory  of  Amp&re,  in  order  to  develop  by  induction  the   majn 
of  the  iron.     By  an  attentive  perusal  of  the  originsil  account  of 
iments  of  Arago,  given  io  the  Annales  d 
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I,  poge  93,  it  will  l>e  seen  that,  propcrlj-  upealiing,  lie  made  no  clec- 
tro-raagnet,  as  has  been  asserted  by  Morse  and  others  ;  his  experimenis 
were  confined  to  the  magnetism  of  iron  filings,  to  sewing  needles  and 
pieces  of  steel  wire  of  tbc  diameter  of  a  millimetre,  or  of  about  the  thick* 
ness  of  a  small  knitting  needle.  (See  Annules  de  Chimie,  vol.  15,  page  95^1 
Mr.  Sturgeon,  in  18'2.5,  made  an  important  step  in  advance  of  the  exf| 
periraents  of  Arago,  and  produced  vrbat  is  properly  known  as  the  electro 
magnet.     lie  bent  a  piece  of  iron  wire  into  the  form  of  a  horseshoe,  cut*] 
ercd  it  with  varnish  to  insulate  it,  and  surrounded  it  with  a  helix,  of  whioh 
the  spires  were  nt  a  distance.     When  a  current  of  galvanism  was  passed 
ihrougb  the  helix  from  a  small  battery  of  a  single  cup  the  iron  wire  became 
magnetic,  and  continued  so  during  the  passage  of  the  current.     When  the 
current  was  interrupted  the  magnetism  disappeared,  and  thus  was  produced 
the  first  temporary  soft  iron  magnet. 

The  electro-magnet  of  Sturgeon  la  shown 
ia  figure  4,  which  is  an  exact  copy  from  the 
drawing  in  the  Transactions  of  the  Society 
for  the  Encouragement  of  Arts,  &c.,  vol. 
iliii.  By  comparing  figures  3  and  4  it 
nill  be  seen  that  the  helix  employed  by  Stur- 
geon was  of  the  same  kind  as  that  used  by 
Arago;  instead,  liowever,  of  a  straight  steel 
«ire  inclosed  in  a  tube  of  glass,  the  former 
finployed  a  bent  wire  of  soft  iron.  The  difference  in  tbo  arrangement  at 
first  sight  might  appear  to  be  small,  but  the  difference  in  the  results  pro- 
Jiiced  woe  important,  since  the  temporary  magnetism  developed  in  the 
Htsngement  of  Sturgeon  was  sufficient  to  support  a  weight  of  several 
[•ouods,  and  an  instrument  was  thus  produced  of  value  in  future  research. 
The  next  improvement  was  made  by  myself.  After  reading  an  account 
«f  the  galvanometer  of  Schweigger,  the  idea  occurred  to  me  that  a  much 
ociter  approximation  to  the  requirements  of  the  theory  of  Ampere  could 
te  attained  by  insulating  the  conducting  wire  itself,  instead  of  the  rod  to 
hii  magnetized,  and  by  covering  the  whole  surface  of  the  iron  with  a  series 
ot  coils  in  close  contact.  This  was  effected  by  insulating  a  long  wire 
*iih  eilk  thread,  and  winding  this  around  the  rod  of  iron  in  close  coils 
from  one  end  to  the  other.  The  same  principle 
■wu  extended  by  employing  a  atill  longer  insulated 
wire,  and  winding  several  strata  of  this  over  the 
being  taken  to  insure  the  insulation 
Kneeii  each  stratum  by  a  covering  of  silk  rihbon. 
yfhs  arrAngcmrot  the  rod  was  surrounded  by  a 
i  beltx  formed  of  a  long  wire  of  many  cails, 
[Dclff  A  fev  coils,  (figure  5A 
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In  the  arrangement  of  Arago  and  Stnrgeon  the  several  turns  of  wire 
were  not  precisely  at  right  angles  to  the  axis  of  the  rod,  as  they  should 
be,  to  produce  the  effect  required  by  the  theory,  but  slightly  oblique,  and 
therefore  each  tended  to  develop  a  separate  magnetism  not  coincident 
with  the  axis  of  the  bar.  But  in  winding  the  wire  over  itself,  the  obliquity 
of  the  several  turns  compensated  each  other,  and  the  resultant  action  was 
at  right  angles  to  the  bar.  The  arrangement  then  introduced  by  myself 
was  superior  to  those  of  Arago  and  Sturgeon,  first  in  the  greater  multi. 
plicity  of  turns  of  wire,  and  second  in  the  better  application  of  these  turns 
to  the  development  of  magnetism.  The  power  of  the  instrument,  with 
the  same  amount  of  galvanic  force,  was  by  this  arrangement  several  times 
increased. 

The  maximum  effect,  however,  with  this  arrangement  and  a  single 
battery  was  not  yet  obtained.  After  a  certain  length  of  wire  had  been 
coiled  upon  the  iron,  the  power  diminished  with  a  further  increase  of  the 
number  of  turns.  This  was  due  to  the  increased  resistance  which  the 
longer  wire  offered  to  the  conduction  of  electricity.  Two  methods  of 
improvement  therefore  suggested  themselves.  The  first  consisted,  not  in 
increasing  the  length  of  the  coil,  but  in  using  a  number  of  separate  coils 
on  the  same  piece  of  iron.  By  this  arrangement  the  resistance  to  the 
conduction  of  the  electricity  was  diminished  and  a  greater  quantity  made 
to  circulate  around  the  iron  from  the  same  battery.  The  second  method 
of  producing  a  similar  result  consisted  in  increasing  the  number  of  elements 
of  the  battery,  or,  in  other  words,  the  projectile  force  of  the  electricity, 
ng.  0.  which   enabled   it   to  pass   through   an   increased 

number  of  turns  of  wire,  and  thus,  by  increasing 
the  length  of  the  wire,  to  develop  the  maximum 
power  of  the  iron. 

To  test  these  principles  on  a  larger  scale,  the 
experimental  magnet  was  constructed,  which  is 
shown  in  figure  6.  In  this  a  number  of  compound 
helices  were  placed  on  the  same  bar,  their  ends 
left  projecting,  and  so  numbered  that  they  could 
be  all  united  into  one  long  helix,  or  variously  combined  in  sets  of  lesser 
length. 

From  a  series  of  experiments  with  this  and  other  magnets  it  was  proved 
that,  in  order  to  produce  the  greatest  amount  of  magnetism  from  a  bat* 
tery  of  a  single  cup,  a  number  of  helices  is  required ;  but  when  a  com- 
pound battery  is  used,  then  one  long  wire  must  be  employed,  making  many 
turns  around  the  iron,  the  length  of  wire  and  consequently  the  number  of 
turns  being  commensurate  with  the  projectile  power  of  the  battery* 
In  describing  the  results  of  my  experiments,  the  terms  intentitjf  and 
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nagncls  were  introduced  to  avoid  circatnlocution,  and  were 
intended  In  be  used  merely  in  a  technical  sense.  Hy  the  intensity  magjiet 
1  designated  a  piece  of  soft  iron,  bo  surrounded  withnire  that  its  magnetic 
power  could  be  called  into  operation  by  an  intensift/  battery,  and  by  a 
i/wutliti/  magnet,  a  piece  of  iron  ao  surrounded  by  u  number  of  separate 
coils,  that  its  magnetism  could  be  fully  developed  by  a  quantity  battery. 

1  was  the  first  to  point  out  this  connection  of  tbe  two  kinds  of  the  bat- 
tery with  the  two  forms  of  the  mag  net,  in  my  paper  in  Siiliman's  Journal 
Jmuary,  1831,  and  clearly  to  state  that  when  magnetism  waa  to  be  devel- 
oped by  means  of  a  compound  battery,  one  long  coil  was  to  be  employed, 
mil  when  the  maximum  effect  was  to  be  produced  by  a  single  battery,  a 
nmnber  of  single  strands  were  to  be  used. 

These  atepa  in  tho  advance  of  eiectro-magnetism,  though  small,  were 
^Qch  as  to  interest  and  astonish  the  scientific  world.  With  the  same  bat- 
tery nsed  by  Mr.  Sturgeon,  at  least  a  hundred  limes  raoro  magnetism  was 
produced  than  could  have  been  obtained  by  Lis  experiment.  The  devel- 
opmeuts  were  considered  at  the  time  of  much  importance  in  a  scientific 
point  of  view,  and  they  subsequently  furnished  the  means  by  which  mag- 
net o-elee  trie  ity,  the  phenomena  of  dia-magnctism,  and  the  magnetic  effects 
on  polarized  light  were  discovered.  They  gave  rise  to  the  various  forms 
fif  electro-magnetic  machines  which  have  since  exercised  the  ingenuity  of 
iivemors  in  every  part  of  the  world,  and  were  of  immediate  applicability 
:i*lie  introduction  of  the  magnet  to  telegraphic  purposes.  Neither  the 
Llrctro-magnet  of  Sturgeon  nor  any  electro-magnet  ever  made  previous  to 
w  investigations  was  applicable  to  transmitting  power  to  a  distance. 

Tho   principles  I  have  developed  wero  properly  appreciated  by  the 

scioniific  mind  of  Dr.  Gule,  and  applied  by  him  to  operato  Mr.  Morse's 

miidine  at  a  distance. 

Previous  to  my  investigationa  the  means  of  developing  magnetism  in 

I       »ft  iron  wore  imperfectly  understood.      The  electro-magnet  made  by 

I      Sturgeon,  and  copied  by  Dana,  of  New  York,  was  an  imperfect  quantity 

!      lUgiiet,  tho  feeble  power  of  which  was  developed  by  a  single  battery, 

II»M  entirely  inapplicable  to  a  long  circuit  with  an  intensity  battery, 

™1  no  person  possessing  tho  rc'iuisite  scientific  knowledge,  would  have 

>WiO|ite<I  to  uae  it  in  that  connection  after  reading  my  paper. 

In  sending  &  me^suge  to  a  distance,  two  circuits  are  employed,  the 
Ersii  long  circuit  through  which  tho  electricity  is  sent  to  the  distant 
"talion  to  bring  into  action  tho  second,  a  short  one,  in  which  ia  the  local 
tiilicry  and  magnet  for  working  tho  machine.  Ia  order  to  give  project 
"'e  force  soBicient  to  send  the  power  to  a  distance,  it  ia  necessary  to 
»a  intensity  battery  in  the  long  circuit,  and  in  conneotton  with 
I'll;  disunt  station,  a  mairnct  surrounded  with  m" 
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Yfive  must  be  emplojed  to  receive  and  multiply  the  effect  of  the  current, 
enfeebled  by  its  transmission  through  the  long  conductor.  In  the  local 
or  short  circuit  either  an  intensity  or  a  quantity  magnet  may  be  em- 
ployed. If  the  first  be  used,  then  with  it  a  compound  battery  will  be 
required ;  and,  therefore^  on  account  of  the  increased  resistance  due  to 
the  greater  quantity  of  acid,  a  less  amount  of  work  will  be  performed  by 
a  given  amount  of  material ;  and,  consequently,  though  this  arrangement 
is  practicable  it  is  by  no  means  economical.  In  my  original  paper  I 
state  that  the  advantages  of  a  greater  conducting  power,  from  using 
several  wires  in  the  quantity  magnet,  may,  in  a  less  degree,  be  obtained 
by  substituting  for  them  one  large  wire  ;  but  in  this  case,  on  account  of 
the  greater  obliquity  of  the  spires  and  other  causes,  the  magnetic  effect 
would  be  less.  In  accordance  with  these  principles,  the  receiving  magnet, 
or  that  which  is  introduced  into  the  long  circuit,  consists  of  a  horse-shoe 
magnet  surrounded  with  many  hundred  turns  of  a  single  long  wire,  and 
is  operated  with  a  battery  of  from  12  to  24  elements  or  more,  while  in 
the  local  circuit  it  is  customary  to  employ  a  battery  of  one  or  two  ele- 
ments with  a  much  thicker  wire  and  fewer  turns. 

It  will,  I  think,  be  evident  to  the  impartial  reader  that  these  were 
improvements  in  the  electro-magnet,  which  first  rendered  it  adequate  to 
the  transmission  of  mechanical  power  to  a  distance ;  and  had  I  omitted 
all  allusion  to  the  telegraph  in  my  paper,  the  conscientious  historian  of 
science  would  have  awarded  me  some  credit,  however  small  might  hftve 
been  the  advance  which  I  made.  Arago  and  Sturgeon,  in  the  accounts 
of  their  experiments,  make  no  mention  of  the  telegraph,  and  yet  their 
names  always  have  been  and  will  be  associated  with  the  invention. 
I  briefly,  however,  called  attention  to  the  fact  of  the  applicability  of  my 
experiments  to  the  construction  of  the  telegraph ;  but  not  being  familiar 
with  the  history  of  the  attempts  made  in  regard  to  this  invention,  I  called 
it  "  Barlow's  project,**  while  I  ought  to  have  stated  that  Mr.  Barlow's 
investigation  merely  tended  to  disprove  the  possibility  of  a  telegraph. 

I  did  not  refer  exclusively  to  the  needle  telegraph  when,  in  my  paper, 
I  stated  that  the  magnetic  action  of  a  current  from  a  trough  is  at  least 
not  sensibly  diminished  by  passing  through  a  long  wire.  This  is  evident 
from  the  fact  that  the  immediate  experiment  from  which  this  deduction 
was  made  was  by  means  of  an  electro-magnet  and  not  by  means  of  a 
needle  galvanometer. 

At  the  conclusion  of  the  series  of  experiments  which  I  described  in 
Silliman's  Journal,  there  were  two  applications  of  the  electro-magnet  ia 
my  mind :  one  the  production  of  a  machine  to  be  moved  by  electro-mag- 
netism, and  the  other  the  transmission  of  or  calling  into  action  poww  at 
a  distance.     The  first  was  carried  into  execution  in  the  oonatraotiMi  ft 


B  mac'Eune  described  in  Silliman's  Jouro&l,  vol.  xx,  1831,  and  for  t&e 
purpose  of  experimenting  in  regard  to  the  second,  I  arranged  around  one 
or  the  upper  rooms  in  the  Albany  Acad-  t\g.  t. 

tmy  A  wire  of  more  than  a  mile  in 
leugih,  through  which  I  was  enabled  to  - 
make  Btgnols  by  sounding  a  beil,  (fig- 
T.)  The  mechanical  arrangemeut  for 
*ffwting  this  object  was  simpiy  a  steel 
W,  permanently  magnetized,  of  about 
len  inches  in  length,  supported  on  a 
pifot,  and  placed  with  its  north  end 
IteiwecD  the  two  arms  of  a  horse-shoe 
magnet.  When  the  latter  was  excited 
^y  ihe  current,  the  end  of  the  bar  thus 

placed  was  attracted  by  one  arm  of  the  horse-shoe,  and  repelled  by  the 
other,  and  was  thus  caused  to  move  in  a  horizontal  plane  and  ita  further 
extremity  to  strike  a  bell  suitably  adjusted. 

This  arrangement  is  that  which  is  alluded  to  in  Professor  Hall's  letter* 
*s  having  been  exhibited  to  him  in  1832.  It  was  not,  however,  at  that 
t'Kie  connected  with  the  long  wire  above  mentioned,  but  with  a  shorter 
<*ne  pot  up  around  the  room  for  exhibition. 

At  the  time  of  giving  my  testimony,  I  was  uncertain  as  to  when  I  had 
fir^t  exhibited  this  contrivance,  but  have  since  definitely  settled  the  fact 
^y    the  testimony  of  Hall  and  others  that  it  was  before  I  left  Albany,  and 
*kl>U(iJant  evidence  can  be  brought  to  show  that  previous   to  my  going  to 
I*rinoelon  in  November,  1832,  ray  mind  was  much  occupied  with  the  sub- 
ject of  the  telegraph,  and  that  I  introduced  it  in  my  course  of  instruction 
to  ibe  Senior  class  in  the  Academy.     I  should  state,  however,  that  the 
ttrratigement  that  I  have  described  was  merely  a  temporary  one,  and  that 
1  hail  no  idea  at  the  time  of  abandoning  my  researches  for  the  practical 
ujiplicBiion  of  the  telegraph.     Indeed,  my  experiments  on  the  transmis- 
sion uf  power  to  a  distance  were  superseded  by  the  investigation  of  the 
remarkable  phenomena,  which   I  had  discovered  in  the  course  of  these 
eipcrimcnta,  of  the  induction  of  a  current  in  a  long  wire  on  itself,  and  of 
Iipade  the  first  mention  in  a  paper  in  Silliman's  Journal  In  1832, 


a  method  of  breaking  s  circuit,  and  thereby  causing  a 
fall.  It  was  intended  to  illustrate  the  practicability  of 
'•""  n  ((reat  power  at  a  disCanco  capable  of  producing  me- 
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chanical  effects ;  but  as  a  description  of  this  was  not  printed,  I  do  not 
place  it  in  the  same  category  with  the  experiments  of  which  I  pnblished 
an  account,  or  the  facts  which  coald  be  immediately  deduced  from  my 
papers  in  Silliman's  Joarnal. 

From  a  careful  investigation  of  the  history  of  electro-magnetism  in  its 
connection  with  the  telegraph,  the  following  facts  may  be  established : 

1.  Previous  to  my  investigations  the  means  of  developing  magnetbm  in 
soft  iron  were  imperfectly  understood,  and  the  electro-magnet  which  then 
existed  was  inapplicable  to  the  transmission  of  power  to  a  distance. 

2.  I  was  the  first  to  prove  by  actual  experiment  that,  in  order  to  de- 
velop magnetic  power  at  a  distance,  a  galvanic  battery  of  intensity  most 
be  employed  to  project  the  current  through  the  long  conductor,  and  that 
a  magnet  surrounded  by  many  turns  of  one  long  wire  must  be  used  to 
receive  this  current. 

8.  I  was  the  first  actually  to  magnetize  a  piece  of  iron  at  a  distance, 
and  to  call  attention  to  the  fact  of  the  applicability  of  my  experiments  to 
the  telegraph. 

4.  I  was  the  first  to  actually  sound  a  bell  at  a  distance  by  means  of  the 
electro-magnet. 

5.  The  principles  I  had  developed  were  applied  by  Dr.  Grale  to  render^ 
Morse's  machine  effective  at  a  distance. 

The  results  here  given  were  among  my  earliest  experiments;  in 
scientific  point  of  view  I  considered  them  of  much  less  importance  tha: 
what  I  subsequently  accomplished ;  and  had  I  not  been  called  upon 
give  my  testimony  in  regard  to  them,  I  would   have  suffered   them 
remain  without  calling  public  attention  to  them,  a  part  of  the  history  ' 

science  to  be  judged  of  by  scientific  men  who  are  the  best  qaah'fie(^ 
pronounce  upon  their  merits.  ^ 
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[from  the  Baoord  of  the  Sapreme  Court  of  the  United  Statei.] 

1*  Please  state  your  place  of  residence  and  your  occapation ;  also, 
^t  attention,  if  any,  yoa  have  given  to  the  subjects  of  electricity,  mag* 
^m,  and  electro-magnetism. 

^An^tffer, — I  begin  this  deposition  \?ith  the  express  statement  that  I  do 

^^  volantarily  give  my  testimony  ;  bat  that  I  appear  on  legal  summons, 

^  in  submission  to  law.     I  am  Secretary  to  the  Smithsonian  Institution, 

^tablished  in  the  city  of  Washington,  where  I  now  reside.     The  prin- 

^'pal  direction  of  the  Institution  is  confided  to  me.     As  I  do  not  expect  to 

*starn  to  Washington  until  some  time  in  October,  I  have  been  called  upon 

^  give  my  testimony  here  in  Boston  ;  on  this  account  I  labor  under  the 

^**^7aatage   of  being  obliged  to  testify  without  my  notes  and  papers, 

'^kich  are  now  in  Washington. 

I  commenced  the  study  of  electro-magnetism  in  1827  ;  and  since  then 
****▼«,  at  different  times,  (until)  within  the  last  two  and  a  half  years,  when 
"^  ^>ecame  Secretary  of  the  Smithsonian  Institution,  made  original  inves* 
•ions  in  this  and  kindred  branches  of  physical  science.  I  know  no 
m  in  our  country  who  has  paid  more  attention  to  the  study  of  the 
^'iiiciples  of  electro-magnetism  than  myself. 

Please  give  a  general  account  of  the  progress  of  the  science  of  elec- 

tism,  as  connected  with  telegraphic  communication  ;  and  of  any 

IS  or  discoveries  in  electro-magnetism  applicable  to  the  telegraph, 

ifcn  electro-magnetic    telegraph   as  one   which 

*■•  of  elbotricity  and  magnetism.     Prior 

B  eleotro-magnetic  telegraph  was 
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pos3ib](^:  the  scIciitiGc  principles  on  which  it  U  founded  wori 
unknown.  The  first  fact  of  electro-magnetism  waa  discovered  by  Oersted 
of  Copenhagen,  daring;  that  winter.  It  ia  this :  A  wire  being  placed 
close  above,  or  below,  and  parallel  to  o.  magnetic  needle,  and  a  galvanii 
onrrent  being  transmitted  through  the  wire,  the  needle  will  tend  to  placi 
itso]f  at  right  angles  to  it.  This  fact  was  widely  published,  and  thi 
account  was  everywhere  received  with  interest. 

The  second  fact  of  importance  was  discovered  independently,  sod  aboni 
the  same  time,  by  Arago,  at  Paris,  and  Davy,  at  London.  It  ia  this. 
During  the  transmission  of  a  galvanic  current  through  a  wire  of  copper. 
or  any  other  metal,  the  wire  exhibits  magnetic  properties,  attracting  iron 
but  not  copper  filings,  and  having  the  power  of  inducing  permanent  mag 
netism  in  steel  needles.  The  next  important  fact  was  discovered  b~ 
Amp6re,  of  Paris,  one  of  the  most  sagacious  and  saccessful  cultivators  a 
physical  science  in  the  present  century.  It  is  this;  Two  parallel  wirfr 
through  which  galvanic  currents  are  passing  in  the  same  direction,  attrac; 
each  other ;  but  if  tbo  currents  pass  in  opposite  directions,  they  rcpa 
each  other.  On  this  fact  Ampiire  founded  his  ingenious  theory  of  mag 
netiem  and  electro-magnetism.  According  to  this  theory,  all  magneti 
phenomena  result  from  the  attraction  or  repulsion  of  electric  cnrrentE 
supposed  to  exist  in  the  iron  at  right  angles  to  the  length  of  the  bar ;  an 
that  all  the  phenomena  of  magnetism  and  electro- mag  net  ism  are  thu 
referred  to  one  principle,  namely,  the  action  of  electrical  currents  od  eac 
other. 

Ampere  deduced  from  this  theory  many  interesting  results,  which  wea 
afterwards  verified  by  experiment.  He  also  proposed  to  the  Fren 
Academy  a  plan  for  tho  application  of  electro-magnetism  to  the  transnM 
eion  of  int^'lligence  to  a  distance ;  this  consisted  in  deflecting  a  num^ 
of  needles  at  the  place  of  receiving  intelligence,  by  galvanic  currQj; 
transmitted  through  long  wires.  This  transmission  was  to  be  effecteA  ft 
completing  a  galvanic  circuit.  When  completed,  the  needle  was  deilectej. 
When  interrupted,  it  returned  to  its  ordmary  position,  under  the  in&neBca 
of  the  attraction  of  the  earth.  This  project  of  Ampere  was  never  reducgj 
to  practice.     All  these  discoveries  and  results  were  prior  to  1823. 

The  ne.\t  investigations  relating  to  the  magnetic  ipVgrnph  wcro  jmt- 
lished  in   1825;  they  were  by  Mr.  Barlow,  of  the  Y^(,y„!   y, 
emy  of  Woolwich,  England,     Ho  found  that  tber^  ^^j 
in  the  power  of  a  galvanic  current  to  produce  otJ^Ri.  „\ii 
distance;  a  diminution  so  great  in  i>       itance       ^;^i^ 
observed,  as  to  convince  him  of 
electro- magnetic  telegraph,     h 
the  power  was  inversely  as  Cl< 
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pnUication  of  these  results  put  at  rest,  for  a  time,  all  attempts  to  construct 
ui  eleetro-magnetio  telegraph. 

The  next  investigations,  in  the  order  of  time,  bearing  on  the  telegraph, 

vere  made  by  Mr.  Stargeon,  of  England.     He  bent  a  piece  of  iron  wire 

into  the  form  of  a  horse-shoe,  and  pat  loosely  around  it  a  coil  of  copper 

wire,  with  wide  intervals  between  the  turns  or  spires  to  prevent  them 

tooching  each  other,  and  through  this  coil  he  transmitted  a  current  of 

gilvanism.     The  iron,  under  the  influence  of  this  current,  became  mag- 

fietic,  and  thus  was  produced  the  first  electro-magnetic  magnet,  sometimes 

called  simply  the  electro-magnet.     An  account  of  this  experiment  was 

first  published  in  November,  1825,  in  the  Transactions  of  the  Society  for 

the  Encouragement  of  the  Arts  in  England ;  and  was  made  known  in  this 

country  through  the  Annals  of  Philosophy  for  November,  1826. 

Nothing  further  was  done  pertaining  to  the  telegraph  until  my  own 
researches  in  electro-magnetism,  which  were  commenced  in  1828,  and 
eontinaed  in  1829,  1830,  and  subsequently ;  Barlow's  results,  as  I  before 
obeerved,  had  prevented  all  attempts  to  construct  a  magnetic  telegraph 
on  the  plan  of  Ampi^re,  and  our  own  knowledge  of  the  development  of 
mmgnetism  in  soft  iron,  as  left  by  Sturgeon,  was  not  such  as  to  be  appli- 
c%Ue  to  telegraphic  purposes.  The  electro-magnet  of  Sturgeon  could  not 
be  made  to  act  by  a  current  through  a  long  wire,  as  will  be  apparent 
Iieieafter  in  this  deposition. 

After  repeating  the  experiments  of  Oersted,  Ampere,  and  others,  and 

publishing  an  account  in  1828  of  various  modifications  of  electro-magnetic 

apparatus,  I  commenced  in  that  year  the  investigation  of  the  laws  of  the 

detelopment  of  magnetism  in  soft  iron,  by  means  of  the  electrical  cur- 

leat    The  first  idea  that  occurred  to  me  in  accordance  with  the  theory 

of  Ampire,  with  reference  to  increasing  the  power  of  the  electro-magnet, 

WM  that  of  using  a  longer  wire  than  had  before  been  employed.     A  wire . 

of  nxty  feet  in  length,  covered  with  silk,  was  wound  round  a  whole  length 

ef  ta  iron  bar,  either  straight  or  in  the  form  of  a  U,  so  as  to  cover  its 

whole  length  with  several  thicknesses  of  the  wire. 

The  results  of  this  arrangement  were  such  as  I  had  anticipated,  and 
•kctro-magnets  of  this  kind,  exhibited  to  the  Albany  Institute  in  March, 
189^  poMessed  magnetic  power  superior  to  that  of  any  ever  before 

m,  afterwards  occurred  to  me  that  the  quantity  of  galvanism, 

'  wnall  galvanic  battery,  might  be  applied  to  develop  a  still 

"iia|i(netic  power  in  a  large  bar  of  iron.  On  experiment, 

A  battery  of  two  and  a  half  square  inches  of 

luge  bar  sufficient  to  lift  fourteen  pounds. 

9d  to  me  was  that  of  using  a  number 
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of  wires  of  the  same  length  around  the  same  bar,  so  as  to  Icasen  the 
resistance  which  the  galvanic  current  expcrionceJ  in  passing  from  the 
zinc  to  the  copper  through  the  coil.  To  bring  this  to  the  teat  of  experi- 
mcnr,  a,  second  wire,  equal  in  length  to  the  first,  was  wound  around  the 
last  mentioned  magnet,  and  its  ends  soldered  to  the  plates  of  the  same 
battery. 

The  magnet  with  this  additional  wire  lifted  twenty  eight  pounds,  or,  in 
other  words,  its  power  was  doubled. 

A  aeries  of  esperiments  was  afterwards  made,  to  determine  the  resist- 
ance to  conduction  of  wires  of  different  lengths  and  diameters,  and  the 
proper  lengths  and  number  of  wires  for  producing,  with  different  kinds  of 
galvanic  batteries,  the  maximum  of  amount  of  magnetic  development 
with  a  given  quantity  of  zinc  surface.  For  this  purpose  a  bar  of  soft 
iron,  two  inches  square  and  twenty  inches  long,  weighing  twenty-one 
pounds,  and  much  larger  than  any  before  used,  was  bent  in  the  form  of 
a  horse-shoe.  Around  this  were  wound  nine  strands  of  copper  wire,  each 
sixty  feet  long,  the  ends  left  projecting  so  that  one  or  more  coils  could 
be  used  at  once,  either  connected  with  a  battery  or  with  each  other,  thus 
forming  several  coils  with  several  battery  connections,  or  one  long  coH 
with  single  battery  connections.  Tho  greatest  effect  obtained  with  this 
magnet,  using  a  battery  of  a  single  pair,  with  a  zinc  plate  of  two-fifths  of 
a  arjuare  foot  of  surface,  and  all  the  wire  arranged  as  separate  coils,  was 
to  lift  a  weight  of  six  hundred  and  fifty  pounds  ;  with  a  large  battery  tho 
efi'ect  was  increased  to  seven  hundred  and  fifty  pounds.  In  a  subsequent 
series  of  experiments,  not  published  with  tho  preceding,  the  same  magnet 
was  uiiido  to  sustain  one  thousand  pounds.  When  a  compound  battery 
was  employed  of  a  number  of  pairs,  it  was  found  that  the  greatest  effect 
was  produced  when  all  the  wires  were  arranged  as  a  single  long  coll.  I 
Bubsequontly  constructed  electro-magnets  on  the  same  plan,  which  sup- 
ported much  greater  weights.  One  of  these,  now  in  tho  cabinet  of 
Princeton,  will  sustain  thrco  thousand  six  hundred  pounds  with  a  battery 
occupying  about  a  cubic  foot  of  space.  It  consists  of  thirty  strands  of 
wire,  each  about  forty  feet  in  length. 

The  above  mentioned  experiments  exhibit  the  important  fact  that  when 
a  galvanic  battery  of  intensity  (that  is  to  say,  a  battery  consisting  of  a 
number  of  pairs)  is  employed,  the  electro-magnet  connected  with  it  must 
he  wound  with  one  long  wire,  in  order  to  produce  the  greatest  effect ;  and 
that  when  a  battery  of  quantity,  (that  is,  one  of  a  single  pair,)  is  employed, 
tho  proper  form  of  the  magnet  connected  with  it  is  that  in  which  several 
shorter  wires  aro  wound  around  the  iron.  The  first  of  these  magnets, 
which  is  the  one  now  employed  in  the  long  or  main  circuit  of  tho  tola- 


81 

graph,   may  be  called   bq  intensity  magnet ;  aDil  tho  second,  vrhich  is 
ased  in  the  local  circait,  may  be  denominated  the  quatitity. 

The  quantity  of  electricity  which  can  be  passed  through  a  long  circuit 
of  ordinary  sized  wire  is,  unJer  the  most  favorable  circumstances,  exceed- 
ingly small,  and  in  order  that  this  may  develop  magnetism  in  a  bar  of 
iron,  it  was  necessary  that  it  should  be  made  to  revolve  many  times 
wound  the  iron,  that  its  effects  maybe  multiplied;  and  this  is  effected 
I  by  using  a  long  single  coil.  Hence  it  will  be  seen  that  the  electro-magnet 
t  ef  Mr.  Sturgeon  was  not  applicable  to  telegraphic  purposes  in  a  long 
drenit. 

Previous  to  making  the  last  experiments  above  mentioned,  in  order  to 
guide  myself,  I  instituted  a  series  of  preliminary  experiments  on  the 
conduction  of  wires  of  different  lengths  and  diameters,  with  different 
batteries.  In  these  experiments  a  galvanometer,  or  an  instrument  con- 
sieting  of  a  magnetic  needle  freely  suspended  within  a  coil  of  wire,  was 
first  employed  to  denote,  hy  the  deflection  of  its  needle,  the  power  of  the 
current.  The  result  from  a  number  of  experiments,  with  a  battery  of  a 
single  pair,  was  the  same  as  that  obtained  by  Burlow,  namely,  that  the 
power  diminished  rapidly  with  the  increase  of  distance.  With  the  same 
battery,  and  a  larger  wire,  the  diminution  was  less.  The  galvanometer 
was  next  removed,  and  a  small  electro-magnet  substituted  in  its  pliioe. 
With  a  single  battery,  the  same  result  was  again  obtained — a  great  dim- 
iDUtion  of  lifting  power  with  the  increase  of  distance.  After  this  the 
battery  of  a  single  pair  was  removed  and  its  place  supplied  by  one  of 
intensity,  consisting  of  twenty-five  pairs.  With  this  tho  important  fact 
was  ol'scrved,  that  no  perceptible  diminution  of  the  lifting  power  took 
place,  when  the  current  was  transmitted  through  an  intervening  wire 
between  the  battery  and  tho  magnet  of  upwards  of  one  thousand  feet. 

This  was  tho  first  discovery  of  the  fact  that  a  galvanic  current  could 
be  transmitted  to  a  great  distance  with  so  little  a  diminution  of  force  as 
to  produce  mechanical  effects,  and  of  the  means  by  which  the  transmission 
could  be  accomplished.     I  saw  that  the  electric  telegrapli  was  now  prac- 
ticable ;  and,  in  publishing  my  experiments  and   their  results,  I  stated 
that  the  fact  just  mentioned  was  applicable  to  Barlow's  project  of  such 
a  telegraph.     I  had  not  the  paper  of  Barlow  before  me,  and  erred  in 
I   attributing  to  him  a  project  of  a  telegraph,  as  he  only  disproved,  as  he 
I  thought,  the  practicability  of  one.     But  the  intention  of  the  statement 
I  Was  to  show  that  I  had  established  the  fact  that  a  mechanical  effect  could 
be  produced  by  the  galvanic  current  at  a  great  distance,  operating  upon 
a  magnet  or  needle,  and  that  the  telegraph  was  therefore  pos^ble.     In 
arriving  at  these  results,  and  announcing  their  applicability  to  the  tele- 
graph, I  bad  not  in  mind  any  particular  form  of  telegraph,  but  referred 


only  to  the  general  fact  that  it  was  now  Jcmonatmted  that  a  galvanic 
current  could  be  transmitted  to  great  distances  with  sufficient  power  to 
produce  mochanicul  effects  adequate  to  the  desired  object. 

The  investigations  iibove  mentioned  were  all  devised  and  originated, 
and  the  experiments  planned,  by  myself.  In  conducting  the  latter, 
however,  I  was  assisted  by  Dr.  Philip  Ten  Eyck,  of  Albany.  An  account 
of  the  whole  waa  published  in  the  19th  volume  of  SiUiman'a  Journal,  in 
1831,  with  the  exception  of  the  account  of  the  large  magnet  afterwards 
constructed  at  Princeton  in  1833,  and  the  experiment  mentioned  of 
lifting  a  thousand  pounds  with  one  of  my  first  magnets.  While  I  was 
engaged  in  these  researches,  Professor  Moll,  of  the  University  of  Utrecht, 
was  pursuing  investigations  somewhat  similar,  and  succeeded  in  making 
powerful  electro-magnets,  but  made  no  discovery  as  to  the  diBtinction 
between  the  two  kinds  of  magnets,  or  the  transmissihility  of  the  galvanic 
current  to  a  great  distance  with  power  to  produce  mechanical  effects.  In 
fact,  his  experimenls  were  but  a  repetition  on  a  largo  scale  of  those  of 
Sturgeon. 

After  completing  the  investigations  abovementioned,  I  commenced  a 
Bcries  of  experiments  on  another  branch  of  electricity  closely  connected, 
with  this  subject.  Among  other  things,  I  applied  the  principles  above- 
mentioned  to  the  construction  of  an  electro-magnetic  machine,  which  has 
since  e-\citod  much  attention  in  reference  to  the  application  of  electro- 
magnetism  as  a  motive  power  in  the  arts. 

In  1832  I  waa  called  to  tho  chair  of  natural  philosophy  in  the  College 
of  New  Jersey,  at  Princeton,  and  in  my  first  course  of  lectures  in  that 
institution,  in  1833,  and  in  every  subsequent  year  during  my  connection 
with  that  institution,  I  mentioned  the  project  of  the  electro -magnetic 
telegraph,  and  explained  how  the  electro- mag  net  might  be  used  to  produce 
mechanical  effects  at  a  distance  adequate  to  making  signals  of  various 
kinds.  I  never  myself  attempted  to  reduce  theae  principles  to  practice 
or  to  apply  any  of  my  discoveries  to  processes  in  the  arts.  My  whole 
attention,  excluaive  of  my  duties  to  the  college,  was  devoted  to  original 
scientific  investigations,  and  I  left  to  others  what  I  considered  in  a  scien- 
tific view  of  subordinate  importance,  the  application  of  my  discoveries  to 
useful  purposes  in  tho  arts.  Besides  this,  I  partook  of  the  feeling 
common  to  men  of  science,  which  disinclines  them  to  secure  to  themselves 
the  advantages  of  their  discoveries  by  a  patent. 

In  Februnry,  1837,  I  went  to  Europe ;  and  e.arly  in  April  of  that  year 
Professor  Wheatatone,  of  London,  in  the  course  of  a  visit  to  him  in  King's 
College,  London,  with  Professor  Bache,  now  of  the  Coast  Survey, 
explained  to  us  his  plans  of  an  electro-magnetic  telegraph  ;  and,  among 
other  things,  exhibited  to  us  hia  method  of  bringing  into  action  a  seoond 


ranic  circuit.  Tnie  conaisted  in  closiog  the  second  eircait  by  the 
deflection  of  a  needle,  so  placed  that  the  two  ends  projecting  upwards,  of 
the  open  circuit,  would  be  united  by  the  contact  of  the  end  of  the  needle 
^hen  deflected,  and  on  opening  or  breaking  of  the  circuit  so  closed  by 
opening  the  first  circuit,  and  thus  interrupting  the  current,  nhon  the 
needle  would  resume  its  ordinary  position  under  the  influence  of  the  mag- 
netism of  the  earth.  I  informed  him  that  I  had  devised  another  method 
of  producing  effects  somewhat  similar.  Tliia  conaiated  in  opening  the 
circnit  of  my  large  quantity  magnet  at  Princeton,  when  loaded  with  many 
hundred  pounds  weight,  by  attracting  upward  a  small  piece  of  moveable 
wire,  with  a  small  intensity  magnet,  connected  with  a  long  wire  circuit. 
When  the  circuit  of  the  large  battery  was  thus  broken  by  an  action  from 
a  distance,  the  weights  would  fall,  and  great  mechanical  effect  could  thus 
be  produced,  such  as  the  ringing  of  church  bells  at  a  distance  of  a  hun- 
dred miles  or  more,  an  illustration  which  I  had  previously  given  to  my 
class  St  Princeton.  My  impression  is  strong,  thai  I  had  explained  the 
precise  process  to  my  class  before  I  went  to  Europe,  but  testifying  now 
without  the  opportunity  of  reference  to  my  notes,  I  cannot  speak  poai- 
tiiely.  I  am,  however,  certain  of  having  mentioned  in  my  lectures  every 
year  previously,  at  Princeton,  tho  project  of  ringing  bells  at  a  distance, 
bj  the  use  of  the  electro-magnet,  and  of  having  frequently  illustrated  the 
principle  of  transmitting  power  to  a  distance  to  my  class,  by  causing  in 
■ome  cases  a  thousand  pounds  to  fall  on  the  floor,  by  merely  lifting  a 
piece  of  wire  from  two  cups  of  mercury  closing  the  circuit. 

The  object  of  Professor  Wheatstone,  as  I  understood  it,  in  bringing 
into  action  a  second  circuit,  was  to  provide  a  remedy  for  tho  diminution 
of  force  in  a  long  circuit.  My  object,  in  the  process  described  by  mo, 
Wu  to  bring  into  operation  a  large  quantity  magnet,  connected  with  a, 
quantity  battery  in  a  local  circuit,  by  means  of  a  small  intensity  magnet, 
ftnd  an  intensity  battery  nt  a  distance. 

The  only  other  scientific  facta  of  importance  to  the  practical  operation 
of  the  telegraph  not  already  mentioned,  are  the  discovery  by  Steinheil, 
to  1837,  in  Olermany,  of  the  practicability  of  completing  a  galvanic  cir- 
cuit, by  using  the  earth  for  completing  the  circuit,  and  the  construction 
of  the  constant  battery  in  1336,  or  about  that  time,  by  Professor  Daniell, 
«f  King's  College,  London.  I  believe  that  I  was  the  first  to  repeat  the 
experiments  of  Steinheil  and  Daniell  in  this  country.  I  stretched  a  wire 
from  my  study  to  my  laboratory,  through  a  distance  in  the  air  of  several 
hundred  yards,  and  used  tho  earth  as  a  return  conductor,  with  a  very 
ininate  battery,  the  negative  element  of  which  was  a  common  pin,  such  as 
is  used  in  drees,  and  the  positive  element  the  point  of  a  atnc  wire  im- 
iiersed  ia  a  single  drop  of  acid.     With  this  arrangement,  a  needle  was 
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deflected  tn  my  laboratory  before  mj  class.     I  afterwards  traasm 

irurrents  in  various  directions  through  the  college  grounds  at  Princeton. 
The  exsct  date  of  these  experiments  I  am  unable  to  give  without  reference 
to  my  notes.  They  were  previous,  however,  to  the  unauceessful  attempt 
of  Mr,  Morse  to  transmit  currents  of  electricity  through  wires  buried  in 
the  earth  between  Washington  and  Baltimore,  and  before  he  attempted 
to  use  the  earth  as  a  part  of  the  circuit.  Previous  to  this  time,  and  after 
the  abovemenlioned  eKperiments,  Mr.  .Morse  visited  me  at  Princeton,  to 
consult  me  on  the  arrangement  of  his  conductors.  During  this  visit,  we 
converaed  freely  on  the  subject  of  insulation  and  conduction  of  wires.  I 
urged  him  to  put  bia  vires  on  poles,  and  stated  to  him  my  experiments 
and  their  results. 

In  the  course  of  the  years  1836  and  1837,  various  plana  of  more  or 
less  merit  were  devised,  and  more  or  less  fully  oarrieJ  into  effect,  for 
applying  the  principles  already  discovered  to  the  construction  of  electro- 
magnetic telegraphs  in  different  parts  of  the  world,  but  of  these  I  do  not 
undertake  to  give  any  particular  account.  I  would  say,  however,  that  of 
these  plans  that  for  which  Mr.  Morse  subsequently  obtained  a  patent  was, 
in  my  judgment,  the  best. 

3.  Please  state  whether  or  not  you  are  acquainted  with  the  electro- 
magnetic telegraph  for  which  S.  F.  B.  Morse  obtained  a  patent  in  1846. 
If  you  are,  please  state  whether  any,  and  if  any,  which  of  the  principles 
or  plans  which  you  have  doacrihed  as  discovered,  or  announced  by  yoor- 
self  or  others  are  used  in  the  construction  or  operation  of  it.  State  also 
what  principles  used  in  the  telegraph  are,  so  far  as  you  know,  original 
with  Professor  Morse. 

Aneioer, — I  am  acquainted  with  the  principles  and  general  mode  of 
operation  of  the  telegraph  and  improvement  referred  to.  The  telegraph 
is  based  upon  the  facts  discovered  by  myself  and  others,  of  which  I  have 
already  given  an  account. 

The  plan  which  was  first  described  to  me  in  the  autumn  of  1837  by  Mr. 
Morse,  or  by  Professor  Gale,  who  was  associated  with  him  in  the  con- 
struction of  the  telegraph,  was  to  employ  a.  siogio  entire  circuit  of  wire, 
with  an  intensity  battery  to  excite  the  currant,  and  an  intensity  magnet 
to  receive  it  and  produce  a  mechanical  action,  which  would  work  the 
recording  apparatus.  Mr.  Morse  afterwards  employed  the  intensity 
battery  in  a  long  circuit,  and  an  intensity  magnet  to  receive  its  current 
at  a  distant  point,  and  produce  the  mechanical  effect  of  closing  a  secondary 
circuit.  The  secondary  circuit  may  be  either  employed  to  transmit  a 
second  current  to  a  distant  point  and  there  close  a  third  circuit,  and  thus 
continue  the  line,  or  for  working  a  recording  apparatus  in  the  secondary 


emmt,  or  it  nifty  do  employed  vnthout  reference  to  tlifl  eoDtmwtioa  of 
the  line,  aa  a  short  local  circuit  to  work  a,  local  magnet.  In  the  firat 
ease,  there  most  be  in  the  secondary  circuit  an  intensity  battery  and 
iuteosity  magnet ;  in  the  last  case,  5  quantity  magnet  and  quantity 
battery  are  required. 

I  heard  nothing  of  the  secondary  circuit  as  a  part  of  Mr.  Morse's  plan 
until  after  bia  return  from  Europe,  whither  be  went  in  1838.  Il  was  not 
till  long  after  this  that  Mr.  Morse  used  the  earth  as  a  part  of  the  circuit 
in  accordance  with  the  discorery  of  Steinheil. 

I  am  not  awaro  that  Mr.  Morse  ever  made  a  single  original  discovery, 
in  electricity,  mngnetlsm,  or  electro-magnetism,  applicable  to  the  inven- 
tion of  the  telegraph.  I  have  always  considered  his  merit  to  conaiat  in 
combining  and  applying  the  discoveries  of  others  in  the  invention  of  a 
particular  instrument  and  process  for  telegraphic  purposes.  I  have  no 
raeaos  of  determining  how  far  this  invention  is  original  with  himself,  or 
bow  mncb  is  due  to  those  associated  with  him. 

4.  Please  state  when  you  first  became  acquainted  with  Mr.  Morse,  and 
Tfh»t  knowie'lge  be  possessed  of  electricity,  magnetism,  and  electro-mag- 
netism, and  what  information  you  or  others  communicated  to  him  relating 
to  the  telegraph.  State,  also,  all  you  know  of  the  attempts  of  himself, 
>&d  others  associated  with  him,  to  construct  an  electro-magnetic  telegraph, 
either  from  your  own  observation  or  from  statements  made  by  himself  or 
by  others  in  yocr  presence.  State  particularly  any  conversation,  if  any, 
jon  may  have  had  with  him  in  reference  to  ;our  own  discorerieB  applied 
to  the  telegraph. 

Antwer. — Shortly  after  my  return  from  Europe,  in  the  antumn  of  1837, 
I  learned  that  Mr.  Morse  was  about  to  petition  Congress  for  assistance 
in  constructing  the  electro-magnetic  telegraph.  Some  of  my  friends  in 
Princeton,  knowing  what  I  had  done  in  developing  the  principles  of  the 
telegraph,  urged  me  to  make  the  representations  to  Congress,  which  I 
expressed  some  thought  of  doing,  namely :  that  the  principles  of  the 
electro-magnetic  telegraph  belonged  to  the  science  of  the  world,  and  that 
»ny  appropriation  which  might  bo  made  by  Congress  should  be  a  premium 
fijr  the  best  plan,  and  the  means  of  testing  the  same,  which  the  ingenuity 
of  the  country  might  offer.  Shortly  after  this  I  visited  New  York,  and 
there  accidentally  made  the  personal  acquaintance  of  Mr,  Morse  ;*  he 
appeared  to  be  an  unassaming  and  prepossessing  gentleman,  with  very  little 
knowledge  of  the  general  principles  of  electricity,  magnetism,  or  electro- 

•  Thia  UMttug  took  plus  io  tbe  obeioicftl  ator*  of  Mr.  CUlton,  Broadwkr>  I^*  Vork. 
wd  th*  plMe  and  lime  ftr«  both  iodeliblj  impr«BNd  npon  1117  nliuL 
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mngneUsm.  He  made  no  claims,  in  conversation  with  me,  to  anyccifiDCl 
discovery,  or  to  anything  beyond  his  particular  machine  and  process  of 
applying  known  principles  to  telegraphic  purposes.  He  explained  to  me 
his  plan  of  a  telegraph  with  which  he  had  recently  made  a  successful 
experiment :  I  thought  this  plan  better  than  any  with  which  I  had  been 
made  acquainted  in  Europe ;  I  became  interested  in  him,  and  instead  of 
interfering  in  hia  application  to  Congress,  I  [subaequently*]  gave  him  a 
certi6cate,  in  the  form  of  a  letter,  stating  my  confidence  in  the  practica- 
bility of  the  electro-magnetic  telegraph,  and  my  belief  that  the  form 
proposed  by  himself  was  the  best  which  had  been  published. 

Mr,  Moras  subsequently  visited  Princeton  several  times  to  confer  with 
mo  on  the  principles  of  electricity  and  magnetism  which  might  be  appli- 
cable to  the  telegraph.     I  freely  gave  him  any  information  I  possessed. 

I  learned  in  1837,  or  thereabouts,  that  Professor  Gale  and  Dr.  Fisher 
were  the  scientific  assistants  of  Mr.  Morse  in  preparing  the  telegraph. 
Mr.  Vail  was  also  employed,  but  I  know  not  in  what  capacity,  and  I  am 
not  personally  acquainted  with  him.  With  Professor  Gale  I  have  been 
intimately  acquainted  for  several  years;  he  had  been  a  pupil  in  chemistry 
of  my  friend  Dr.  Torrey,  and  had  studied  my  papers  on  electro-magnet- 
ism, and,  as  he  informed  me,  had  applied  them  in  the  arrangement  of  the 
apparatus  for  the  construction  of  Morse's  telegraph. 

My  researches  had  been  given  to  the  world  several  years  before  the 
attempt  was  made  to  reduce  the  magnetic  telegraph  to  practice.  Mr. 
Chilton,  of  New  York,  informed  me  that  he  had  referred  Mr.  Morse  to 
them  previons  to  his  experiments  in  the  New  York  University.  I  was 
therefore  much  surprised  on  the  publication,  in  1845,  of  a.  work  purport- 
ing to  give  a  history  of  the  telegraph,  and  of  the  principles  on  which  it 
was  founded,  by  Mr,  Vail,  then  principal  assistant  of  Mr.  Morse,  and  one 
of  the  proprietors  of  his  patent,  to  find  all  my  published  researches 
relating  to  tho  telegraph  passed  over  with  little  more  than  the  remark 
that  Dr.  Moll  and  myself  had  made  large  electro-magnetic  magnets.  Pre- 
suming that  this  publication  was  authorized  by  Mr.  Morse  and  the  proprie- 
tors of  the  telegraph,  I  complained  to  some  of  hia  friends  of  the  injustice, 
ftnd  after  his  return  from  Europe,  (for  he  was  absent  at  the  time  the  book 
was  issued,)  I  received  a  letter,  copied  and  signed  by  Mr.  Vail,  but  written 
by  Mr.  Morse,  as  the  latter  afterwards  informed  me,  excusing  the  publica- 
tion, on  the  ground  that  he  (Mr.  Vail)  was  ignorant  of  what  I  had  done, 
and  asking  me  for  an  account  of  my  researches.  This  letter  was  addressed 

I  me  after  the  book  had  been  stereotyped  and  widely  circulated.     It  has 

*  The  word  sabseqaently  W&9  aocideDlall;  oiaitted  in  giiingmjtealimon;.  ThsomlMlM 
VloweTer,  I  a  or  liute  importance. 
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been  translated  into  French,  and,  I  believe,  published  in  Paris.  To  the 
letter  I  did  not  think  fit  to  make  any  reply.  I  afterwards  received  a 
letter  from  Mr.  Morse,  in  his  own  name,  on  the  same  sabject,  to  which 
I  gave  a  verbal  reply  in  January,  1847,  in  Washington.  In  this  inter* 
view  Mr.  Morse  acknowledged  that  injustice  had  been  done  me,  but  said 
that  proper  reparation  would  be  made.  Another  issae  of  the  same  work 
was  made,  bearing  date  1847,  in  which  there  is  no  change  in  the  state- 
ment relative  to  my  researches. 

About  the  beginning  of  1848,  Mr.  Walker,  of  the  Coast  Survey,  in  a 
report  on  the  application  of  the  telegraph  to  the  determination  of  dif- 
ferences of  longitude,  alluded  to  my  researches.  A  copy  of  this  was  sent 
to  Mr.  Morse,  which  led  to  an  interview  between  Mr.  Walker,  Professor 
Gale,  Mr.  Morse,  and  myself.  At  this  meeting,  which  took  place  at  my 
offiee  in  Washington,  Mr.  Morse  stated  that  he  had  not  known  until  read- 
ing my  paper  in  January,  1847,  that  I  had,  two  years  before  his  first 
cooception  in  1832,  settled  the  point  of  practicability  of  the  telegraph, 
and  shown  how  mechanical  effects  could  be  produced  at  a  distance,  both 
in  the  defiection  of  a  needle  and  in  the  action  of  an  electro-magnet ;  that 
he  did  not  know,  at  the  time  of  his  experiments  in  1837  that  there  had 
been  any  doubts  of  the  action  of  a  current  at  a  distance,  and  that  in  the 
confidence  of  the  persuasion  that  the  efiect  could  be  produced,  he  had 
devised  the  proper  apparatus  by  which  his  telegraph  was  put  into  opera- 
tion. Professor  Gale,  being  then  referred  to,  stated  that  Mr.  Morse  had 
forgotten  the  precise  state  of  the  case  ;  that  he,  (Mr.  Morse,)  previous  to 
his  (Dr.  Gale's)  connection  with  him,  had  not  succeeded  in  producing 
effects  at  a  distance  ;  that,  when  he  was  first  called  in,  he  found  Mr.  Morse 
attempting  to  make  an  electro-magnet  act  through  a  circuit  of  a  few 
yards  of  copper  wire  suspended  around  a  room  in  the  University  of  New 
York,  and  that  he  could  not  succeed  in  producing  the  desired  effect  even 
in  tku  short  circuit ;  that  he  (Dr.  Gale)  asked  him  if  he  had  studied  Prof* 
Henry's  paper  on  the  subject,  and  that  the  answer  was  "  no ;"  that  he 
then  informed  Mr.  Morse  that  he  would  find  the  principles  necessary  to 
success  explained  in  that  paper ;  that  instead  of  the  battery  of  a  uvfj^ 
element,  he  should  employ  one  of  a  number  of  pairs ;  and  that,  iii  fxkMsii 
of  the  magnet  with  a  short  single  wire,  he  should  use  one  with  a  ^d^r 
coil.  Dr.  Gale  further  stated  chat  his  apparatus  was  in  the  saiiA  vuuS- 
ing,  and  that  having  articles  of  the  kind  he  had  mentioned,  W  ytv*^}^^ 
them,  and  that  with  these  the  action  was  produced  thr ouj^  a  ^At-^ur  y' 
half  a  mile  of  wire.*     To  this  statement  Mr.  Morse  luadt  fA  U9p>^      J:^ 


•  See  Dr.  Gale's  letter  of  April,  7,  liM,  ^m^  i0t. 
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then  terminated,  and  I  have  since  had  no  further  commaniofttii 
with  him  on  the  subject. 

5.  Please  state  whether  or  not  jon  ever  conslrncted  any  machine  for 
producing  motion  by  magnetic  attraction  and  repulsion  ;  if  ;ea,  what  was 
it,  and  what  led  to  the  making  of  it. 

Answer. — After  developing  the  great  magnetic  power  of  the  electro- 
magnet as  already  described,  the  thought  occurred  to  me  that  this  power 
might  be  applied  to  give  motion  to  a  miichine.  The  simplest  arrangement 
which  suggested  itself  to  my  mind  was  one  already  referred  to,  namely, 
causing  a  movable  bar,  supported  on  a  horizontal  axis  like  a  scale  beam, 
to  be  attracted  and  repelled  by  two  permanent  magnets.  This  could  be 
readily  effected  by  transmitting  throngh  a  coil  of  wire  around  the  suspended 
bar,  a  current  of  galvanism,  first  in  one  direction,  and  then  in  the  opposite 
direction,  the  alternations  of  tho  current  being  produced  by  dipping  the 
ends  of  wires  projecting  from  the  coils  into  cups  of  mercury  connected 
with  batteries,  one  on  either  side.  An  account  of  this  was  published  in 
Silliman's  Journal,  for  1831,  vol.  xx.,  p.  340.  It  was  the  first  successful 
attempt  to  produce  a  mechanical  motiou  which  might  apparently  be 
employed  in  the  arts  as  a  motive  power.  This  little  machine  attracted 
much  attention  at  home  and  abroad,  and  various  modifications  of  it  were 
made  by  myself  and  others.  I  never,  however,  regarded  it  as  practically 
applicable  in  the  arts,  because  of  the  great  expense  of  producing  power 
by  this  means,  except,  perhaps,  in  particular  cases  where  expense  of 
power  is  of  little  consec^uence. 

6.  Fleass  look  at  the  drawings  of  the  Columbian  Telegraph,  now  shown 
you,  marked  G.  W.  B.  and  N.  B.  C,  and  certified  by  G.  S.  Hillard, 
Comraisaioner.  Describe  generally  the  apparatus  represented  and  its 
mode  of  operation,  and  state  in  what  respects,  if  any,  it  differs  from  the 
telegraphic  apparatus  patented  by  Mr.  Morse. 

Atitwer. — I  have  looked  at  the  drawings,  and  I  find,  on  examination, 
that  it  will  be  impossible  for  me  to  give  a  definite  answer  to  the  question, 
unless  I  have  more  time  than  is  now  aC  my  disposal,  and  the  means  of 
examining  and  comparing  the  operations  of  the  machines. 

7.  Please  state,  if  you  oan,  how  many  original  experiments  you  have 
made  in  the  coarse  of  your  investigations  in  electricity,  magnetism,  and 
ulectro-magnetiam. 

Anawer. — The  experiments  I  have  mentioned  in  this  deposition  form 
I  but  a  small  part  of  my  original  investigations.  Besides  many  that  I  made 
r  in  Albany,  which  I  have  not  mentioned,  since  my  removal  to  Princeton, 
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I  have  made  several  thousands  on  electricitji  magnetism,  and  electro- 
magnetism,  particularly  the  former,  which  have  more  or  less  bearing  on 
practical  applications  of  this  branch  of  science,  brief  minutes  of  which 
fill  several  hundred  folio  pages.  Many  of  these  have  not  been  published 
in  detail.    They  have  cost  me  years  of  labor  and  much  expense. 

The  only  reward  I  ever  expected  was  the  consciousness  of  advancing 
science,  the  pleasure  of  discovering  new  truths,  and  the  scientific  reputa- 
ticm  to  which  these  labors  would  entitle  me. 

JOSEPH  HENEY. 


Sworn  to  before  me,  September  7, 1849. 

GEO.  8.  HILLABD, 

Cammiiiumer. 
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PEEFACE. 


The  collection  embraced  in  this  Catalogue  comprises  accu- 
rate portraits  painted  from  life  of  forty-three  dififerent  tribes 
of  Indians,  obtained  at  the  cost,  hazard,  and  inconvenience 
of  a  ten  years'  tour  through  the  South-western  Prairies,  New 
Mexico,  California,  and  Oregon.  Of  course,  but  a  short  de- 
scription  of  the  characters  represented  or  of  the  leading  inci- 
dents in  their  lives  is  given.  But  even  these  brief  sketches,  it 
is  hoped,  will  not  fail  to  interest  those  who  look  at  their  por- 
traits, and  excite  some  desire  that  the  memory,  at  least,  of 
these  tribes  may  not  become  extinct. 

J.  M.  STANLEY. 
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SEMINOLES. 


The  Seminoles  originally  belonged  to  the  Creek  family;  but,  owing 
to  some  internal  dissensions,  they  left  them  and  formed  a  separate 
and  independent  band.  The  Creeks  gave  them  the  appellation  of 
Seminoles,  which  signifies  '^  runaways."  On  their  removal  west  of 
the  Mississippi,  the  goyemment  assigned  to  them  a  portion  of  the 
Creek  country ;  but  being  unwilling  to  come  under  the  then  existing 
Creek  laws,  they  refused  to  occupy  it,  and  took  up  their  abode  in  the 
Cherokee  nation,  in  the  vicinity  of  Fort  Gibson.  Here  they  resided 
until  the  spring  of  1845,  when  they  met  the  Creeks  in  council;  and 
through  the  exertions  of  Major  Wm.  Armstrong,  Superintendent  of 
Indian  Affairs  in  the  South-west,  Gov.  P.  M.  Butler,  Cherokee  Agenty 
and  Col.  Jas.  Logan,  Creek  Agent,  their  causes  of  dissatisfaction  were 
removed,  and  they  accordingly  took  up  their  abode  in  the  Creek 
Nation,  upon  the  waters  of  Little  Eiver. 


CaWOCK-COO-CHEE,  or  WILDCAT. 

(Painted  Dec.  1842.) 

A  Seminole  Chief,  and  one  of  the  most  celebrated  of  his  tribe ; 
possessed  of  much  vanity  and  an  indomitable  spirit,  he  has  won  for 
himself  an  exalted  name  and  standing  among  his  people. 

At  the  outbreak  of  the  Florida  War,  he  was  a  mere  boy;  but  he 
shouldered  his  rifle,  and  fought  with  so  much  courage  and  despera- 
tion, that  he  was  soon  looked  up  to  as  a  master-spirit.  This  gathered 
a  band  of  warriors  about  him,  who  adopted  him  as  their  chief  leader. 
At  the  head  of  this  party  he  became  a  formidable  enemy  of  the  United 
States  troops,  and  gave  them  much  trouble  during  that  campaign,  and 
probably  would  never  have  fallen  into  the  hands  of  the  whites,  had 
he  been  able  to  procure  food  and  ammunition  for  his  band :  being 
reduced  to  a  state  of  starvation,  he  was  obliged  to  surrender,  and,  bj 
treaty  stipulations  with  the  United  States  Government^  was  with  hif 

people  removed  west  of  the  Mississippi. 

ft 
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3. 

AL-LECK  TUSTENUGGEE. 
(Painted  Deo.  1842.) 

This  Chief  is  at  the  head  of  the  Mikasukie  band,  and  daring  the 
Florida  War  was  one  of  the  most  active  among  the  Seminoles. 

During  this  war,  his  band  perpetrated  some  of  the  most  cruel  mur- 
ders on  record;  among  them  was  that  of  Mrs.  Montgomery,  who 
was  brutally  massacred  while  riding  on  horseback,  within  a  short 
distance  of  the  post,  where  her  husband,  Lieut.  Montgomery,  of  the 
U.  8.  A.,  was  stationed.  Since  the  removal  of  his  people  west  of  the 
Mississippi,  they  have  been  quite  peaGeable,  but  not  altogether  con<: 
tented.  Great  numbers  have  died  from  local  diseases,  and  the  in- 
temperate use  of  whiskey,  which  they  procure  on  the  frontier. 

He  inquired  particularly  after  the  health  of  Gen.  Worth,  of  the 
U.  S.  A.,  of  whom  he  spoke  in  the  highest  terms.  He  wore  many 
ornaments  and  articles  of  dress,  the  gifts  of  that  distinguished  officer. 

I  asked  of  him  the  privilege  of  painting  one  of  his  wives.  He 
replied  that  hb  women  had  been  hunted  through  the  everglades  of 
Florida  until  they  were  unfit  to  be  seen;  but  whenever  they  recruited, 
he  would  not  object  to  their  being  painted. 


8. 

NOKE-SUKE  TUSTENUGGEE. 
(Painted  Dec.  1842.) 

A  Seminole  Sub-chief  of  the  Mikasukie  band.     A  warrior  of  dis- 
tinction, and  Al-leck  Tustenuggee's  aid. 


4« 

AL-LECK  TUSTENUGGEE,  NOKE-SUKE  TUSTENUGGEE,  CUDJO, 

and  GEO.  W.  CLARKE. 

(Painted  Dec.  1842.) 

Cudjo  is  a  negro  Interpreter,  who  served  the  United  States  during 
the  Florida  War ;  and  Geo.  W.  Clarke  is  Seminole  Agent. 


8EMIN0LES. 


5. 

TUSTENUGGEE  CHOP-KO,  or  THE  BIG  WARRIOR. 

(Painted  Deo.  1S42.) 

A  Seminole  Mikasnkie  Sub-chief,  and  one  of  the  most  distin- 
gnished  warriors  of  his  tribe.  He  is  six  feet  three  inches  in  height| 
tnd  well  proportioned,  and  is  esteemed  one  of  the  best  ball-players 
among  his  people.  His  countenance  indicates  any  thing  but  intelli- 
gence or  shrewdness;  on  the  contrary,  it  exhibits  evidence  of  a 
capacity  to  commit  any  act,  however  cruel  and  atrocious,  at  the  bid- 
ding of  his  chief.  He  is  said  to  have  cut  off  the  hands  of  Mrs.  Mont- 
gomery after  her  murder,  for  the  purpose  of  procuring  the  rings  upon 
her  fingers. 

6. 

CHacaTE  TUSTENUGGEE. 
(Painted  Deo.  1842.) 

A  Sub-chief,  of  some  note  as  a  warrior,  but  abandoned  and  dissi- 
pated; he  is  painted  in  the  costume  in  which  he  presented  himself, 
with  a  bottle  of ''  fire-water"  in  his  hand.  He  possesses  an  amiable 
disposition,  and  is  passionately  fond  of  joking,  which  has  acquired 
for  him  the  celebrity  of  punster  to  the  band. 

1. 

HAL-BURTA-HADJO,  or  ALLIGATOR. 

(Painted  Aug.  1843.) 

A  Seminole  Chief,  celebrated  for  his  prowess  as  a  warrior.  His 
name  has  been  frequently  before  the  public,  as  the  instigator  and 
perpetrator  of  many  atrocious  murders,  during  the  Florida  campaign. 
He  has  suffered  much  from  sickness  since  his  removal,  and  looks  de- 
jected and  careworn. 

8. 

COT-SA,  OR  TIGER. 

(Painted  Dec  1842.) 

A  Seminole  Warrior,  and  son  of  Alligator. 
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9. 

SEM-I-WOC-CA. 

(Painted  Sept  1843.) 

Bepresented  as  about  orossing  a  small  stream,  with  a  corn-basket 
under  her  arm.  She  is  attired  in  the  costume  peculiar  to  the  Creek 
and  Seminole  women.  Their  dress  consists  of  calico,  of  a  coarse, 
cheap  kind,  worked  to  the  depth  of  from  twelve  to  fifteen  inches  firom 
the  bottom  with  different  colours,  in  various  devices. 

I  found  it  exceedingly  difficult  to  get  the  women  of  this  tribe  to 
sit  for  their  pictures,  owing  to  the  opposition  of  their  chiefs,  who  do 
not  consider  them  worthy  of  such  an  honour. 


C  K  !E  E  K  S. 


These  people  formerly  resided  in  Georgia  and  Alabama,  but  were 
removed  by  the  United  States  Government  in  1836,  and  are  now  re- 
siding on  the  Arkansas,  seven  hundred  miles  west  of  the  Mississippi. 
They  are  somewhat  advanced  in  civilization  and  the  arts.  They 
mostly  follow  agricultural  pursuits,  having  extensive  farms  and 
many  negroes.  The  principal  productions  of  the  soil  are  corn  and 
sweet  potatoes;  they  raise  some  cotton,  from  which  they  manufacture 
a  very  substantial  cloth,  suitable  to  their  own  wants.  Vegetables 
of  almost  every  description  are  produced  in  abundance.  They  raise 
large  stocks  of  horses,  hogs,  and  cattle,  to  which  their  country  is  well 
adapted,  being  mostly  prairie,  and  one  of  the  finest  grazing  countries 
in  the  world. 

They  adhere  tenaciously  to  all  their  ancient  customs,  with  a  super- 
stitious awe  and  veneration,  having  among  them  their  rain-makers, 
medicine  or  mystery  men,  in  the  potency  of  whose  charms  they  are 
firm  believers. 
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10. 

OPOETH-LE-YO-HOLO. 

(Painted  July,  1843.) 

Speaker  of  the  Upper  Creeks.  ''This  man  holds  the  rank  of 
principal  counsellor,  or  speaker  of  the  councils,  over  which  he  pre- 
sides with  great  dignity.  His  influence  is  so  great,  that  the  questions 
submitted  to  council  are  generally  decided  according  to  his  will ;  for 
his  tribe  consider  him  as  the  organ  of  their  chief,  and  suppose  he 
only  speaks  as  he  is  directed. 

''His  power  is  such  over  them,  that  they  have  frequently  requested 
him  to  submit  himself  as  a  candidate  for  the  principal  chieftainship ; 
but  he  prefers  his  position  as  speaker,  which  brings  him  more  imme- 
diately in  contact  with  his  people,  and  gives  him  the  advantage  of 
displaying  his  address  and  eloquence. 

'<  During  the  late  unhappy  contest  between  the  United  States  and 

the  Seminole  Indians,  it  was  to  be  expected  that  the  sympathies  of  the 

Creeks  would  be  strongly  excited  in  favour  of  the  latter,  who  are  a 

wandering  tribe,  descendants  from  the  Creek  nation.     Accordingly, 

in  1836,  when  the  war  grew  hot,  and  the  Seminoles  were  successful 

in  several  sanguinary  engagements,  the  spirit  of  revolt  spread  through 

the  Creek  nation,  and  many  of  that  people  were  urged,  by  the  fatal 

destiny  which  seemed  to  have  doomed  that  whole  race  to  extinction^ 

into  open  war.     Sau-gah-at-chee,  one  of  the  towns  of  Opoeth-le-yo- 

holo's  district,  was  the  first  to  revolt.     The  warriors,  without  a  single 

exception,  painted  themselves  for  war;  the  young  men  rushed  out 

upon  the  highways,  and  murdered  all  the  travellers  who  fell  in  their 

\fKy.     Opoeth-le-yo-holo,  on  hearing  the  intelligence,  immediately 

placed  himself  at  the  head  of  the  warriors  of  his  own  town,  marched 

upon  the  insurgents,  burned  their  village,  and,  having  captured  some 

of  their  men,  delivered  them  over  to  the  military,  by  whom  they 

"Were  imprisoned." — McKinney, 

11. 

OPOETH-LE-YanOLO. 

(1843.) 

Bepresented  in  the  manner  in  which  he  paints  himself  when  going 
to  war.  One  would  hardly  recognise  this  celebrated  chief  in  this 
disguise.     He  insisted  on  being  thus  painted,  and  it  was  with  diffi- 
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culty  that  he  was  afterwards  induced  to  wash  his  faoe,  and  sit  for  a 
portrait  which  his  friends  would  be  able  to  recognise.     See  No.  10. 


13. 

A  CREEK  BUFFALO  DANCE. 
(Painted  Aug.  1848.) 

This  danoe  is  enacted  every  year  during  the  season  of  their  bosk 
or  green-corn  dances ;  and  the  men,  women,  and  children,  all  take  an 
active  part  in  the  ceremony.  They  invest  themselves  with  the  scalp 
of  the  buffalo,  with  the  horns  and  tail  attached,  and  danoe  about  in 
a  circle,  uttering  sounds  in  imitation  of  the  animal  they  represent, 
with  their  bodies  in  a  half-bent  position,  supporting  their  weight 
upon  their  ball-sticks,  which  represent  the  forelegs  of  the  buffalo. 

18. 

TUSTENUGGEE  EMATHLA. 
(Painted  Jane,  1843.) 

''  This  is  a  fine-looking  man,  six  feet  and  one  inch  in  height,  and 
well  proportioned,  of  manly  and  martial  appearance  and  great  physical 
strength,  and  is  well  calculated  to  command  the  respect  of  a  band  of 
savage  warriors.  He  is  generally  known  by  the  name  of  Jim  Boy. 
Tustenuggee  means  '  warrior ;'  and  Emathla,  '  next  to  the  warrior.' 

"  He  is  and  always  has  been  a  firm  and  undeviating  friend  of  the 
whites :  he  led  a  party  of  seven  hundred  and  seventy-six  warriors  to 
Florida,  and  endeavoured,  first  as  mediator,  to  induce  the  Scminoles 
to  abandon  the  bloody  and  fruitless  contest  in  which  they  were  en- 
gaged, but  was  unsuccessful. 

"  Soon  after  his  arrival  at  Tampa,  he  joined  the  camp  of  Col.  Lane, 
by  whom  he  was  sent,  with  two  hundred  of  his  warriors,  to  look  after 
the  Seminoles.  He  fell  in  with  a  party  of  the  latter,  and  drove  them 
into  a  swamp,  from  which  they  opened  a  fire,  and  wounded  several 
of  his  men.  He  was  then  sent  to  meet  Gov.  Call,  and  arrived  at  the 
spot  where  Gen.  Gaines  was  surrounded,  soon  after  that  oflScer  had 
been  relieved.  On  the  following  day,  he  joined  Gov.  Call,  and  pro- 
ceeded to  Fort  Drane,  where  the  Seminoles,  though  numerous,  re- 
fused them  battle,  fled,  and  were  pursued.  The  Creeks  were  unable 
to  overtake  them ;  but  the  Tennessee  horse  fell  in  with  them  on  the 
following  day,  and  a  fight  ensued,  in  which  several  were  killed  on 
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each  dde.  Tnstenaggee  Emathia  and  hia  party  joined  the  army 
again  at  Fort  Dade;  and  tbe  Seminoles  being  in  a  swamp  hard  bj, 
an  attack  was  planned,  in  wbich  the  Creeks  irere  inyited  to  go  fore- 
most^ an  hononr  which  thej  promptly  declined,  while  they  cheerAiIly 
agreed  to  advance  mde  by  side  with  the  white  men.  In  this  fight 
the  Creeks  lost  fonr  men,  besides  one  who  was  accidentally  killed  by 
the  whites,  bat  the  Seminoles  were  beaten.  He  was  afterwards  sent 
to  a  place  towards  St.  Angnatine  for  provisions,  and  was  in  several 
■kinoisheg  not  worth  recording. 

"He  says  he  joined  onr  army  under  a  promise  made  by  the  com- 
manding general,  that  in  the  removal  of  his  people  west  of  the  Mis- 
sissippi, about  to  take  place,  his  property  and  family  should  be 
attended  to,  and  that  he  should  bo  indemnified  for  any  loss  that 
might  happen  in  consequence  of  his  absence.  These  stipulations,  he 
alleges,  were  broken  by  the  removal  of  his  women  and  children, 
while  he  was  absent  in  the  service  of  the  government,  whereby  his 
CDtire  property  was  destroyed.  Nor  was  this  the  worst  of  his  miB- 
fbrtnneB.  His  family,  oonsisling  of  a  wife  and  nine  children,  were 
among  tbe  nufortnDat«  persons  who  were  on  board  of  the  steamboat 
Monmouth,  when  that  vessel  was  sunk  by  the  mismanagement  of  those 
to  whose  care  It  was  intrusted,  and  two  hundred  and  thirty-six  of  the 
Creeks,  including  four  of  bis  children,  were  drovraed,  Melancholy 
as  snob  an  occurrence  would  be  under  any  circumetanocs,  the  catas* 
trophe  is  infinitely  the  more  deplorable  when  happening  to  an  igno- 
rant people,  while  emigrating,  unwillingly,  under  the  charge  of  onr 
public  agents,  and  to  a  people  whose  whole  intercourse  with  the 
irhitea  has  tended  to  render  them  suspicious  of  the  faitli  of  civilised 
men . ' ' — McKin  ney. 

He  speaks  English  quite  fluently,  but  will  not  converse  with  a  man 
lulesB  well  acquainted  with  him ;  and  he  will  not  then  speak  it,  in  tbe 
presence  of  the  Indians,  lest  he  should  compromise  the  dignity  cha- 
racteristic of  Indian  greatness.  For  his  interference  in  the  Florida 
war,  he  has  entailed  upon  himself  the  lasting  hatred  of  the  Semi- 
noles :  they  hold  him  in  such  utter  abhorrence  and  detestation,  that 
they  would  never  look  upon  his  portrait,  while  in  my  studio,  without 
manifesting  dissatisfaction  and  disgust. 

He  is  about  fifty-two  years  of  age,  vigorous  and  active,  and  is 
still  able  to  undergo  much  latigue  and  hardship.  He  is  beloved 
and  respected  by  his  people,  and  is  one  of  the  leading  men  of  bU 
nation. 


I 
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14. 

TO-MATH-LA-MICCO,  or  THE  LITTLE  KINO. 

(Painted  Jane,  1843.) 

Principal  Chief  of  the  Upper  Creeks.  Distingoisbed  only  as  a  War- 
rior, he  was  elected  to  the  chieftainship  through  the  instrumentality 
of  Opoeth-le-yo-holo,  who  has  great  influence  over  him.  He  is 
painted  in  the  attitude  of  holding  a  red  stick,  which  is  invariably 
carried  by  him,  during  the  ceremonies  of  the  busk  or  green-corn 
dance.     It  is  emblematical  of  the  red-stick  or  late  Creek  war. 

Possessing  no  merit  as  an  orator  or  counsellor,  his  will  is  easily 
swayed  by  his  speaker.  He  is  mild  and  amiable  in  his  disposition, 
and  much  beloved  by  his  people. 


15. 

TUCK-A-BACK-A-MICCO,  or  THE  MEDICINE-MAN  or  PHYSIC- 
MAKER. 

(Painted  Jane,  1843.) 

This  is  the  great  Medicine  or  Mystery  Man  of  the  Creeks ;  his 
fields  of  com  are  cultivated  by  the  people  of  the  town  in  which  he 
resides,  and  a  salary  of  five  hundred  dollars  per  annum  is  allowed 
him  from  the  treasury  of  the  nation,  for  his  services. 

They  suppose  him  to  be  indued  with  supernatural  powers,  and 
capable  of  making  it  rain  copiously  at  will. 

In  his  town  is  a  buildiug  of  rather  a  singular  and  peculiar  con- 
struction, used  during  their  annual  busk  or  green-corn  dances  as  a 
dancing-house.  It  is  of  a  circular  form,  about  sixty  feet  in  diameter 
and  thirty  feet  high,  built  of  logs;  and  was  planned  by  this  man  in 
the  following  manner : — 

He  cut  sticks  in  miniature  of  every  log  required  in  the  construc- 
tion of  the  building,  and  distributed  them  proportionately  among  the 
residents  of  the  town,  whose  duty  it  was  to  cut  logs  corresponding 
with  their  sticks,  and  deliver  them  upon  the  ground  appropriated  for 
the  building,  at  a  given  time.  At  the  raising  of  the  house,  not  a 
log  was  cut  or  changed  from  its  original  destination ;  all  came  to- 
gether in  their  appropriate  places,  as  intended  by  the  designer. 
During  the  planning  of  this  building,  which  occupied  him  six  days, 
he  did  not  partake  of  the  least  particle  of  food. 


CREEKS.  18 

He  haa  in  his  possession,  and  wears,  a  medal  said  to  have  been 
presented  to  his  parents  by  Gen.  Washington. 
He  is  painted  in  the  costume  which  be  usually  wears. 

16. 

TAH-COO-SAH  FIXICO,  or  BILLY  HARDJO. 

(Painted  Aug.  1843.) 

Chief  of  one  of  the  Upper  Creek  towns.  He  is  a  merchant  or 
trader  among  his  people;  also,  has  an  extensive  farm  and  several 
negro  slaves,  which  enable  him  to  live  very  comfortably.  He  is 
much  beloved  and  respected  by  his  people.  The  dress  in  which  he 
is  painted  is  that  of  a  ball-player,  as  they  at  first  appear  upon  the 
^ound.  During  the  play  they  divest  themselves  of  all  their  orna- 
ments, which  are  usually  displayed  on  these  occasions,  for  the  pur- 
pose of  betting  on  the  result  of  the  play :  such  is  their  passion  for 
betting,  that  the  opposing  parties  frequently  bet  from  five  hundred  to 
a  thonsand  dollars  on  a  single  game. 

It. 

CHILLY  McINTOSH. 

(Painted  Jane,  1843.) 

An  Upper  Creek  Chief.  This  man  is  a  brother  of  Gen.  Mcintosh, 
who  was  killed  some  years  since  by  his  people,  for  negotiating  a 
treaty  with  the  United  States  Government,  contrary  to  the  laws  of 
his  country.  Chilly  was  pursued  by  the  same  party  who  massacred 
his  brother,  but  succeeded  in  making  his  escape  by  swimming  a 
river,  which  arrested  his  pursuers. 

"Menawa,  who  is  called  the  Great  Warrior,  was  commissioned  by 
the  chiefs  to  raise  a  party  to  march  to  the  Indian  Springs  and  exe- 
cute the  judgment  of  their  law  upon  Mcintosh  on  his  own  hearth- 
stone. With  the  usual  promptitude  of  the  Indians  in  the  prosecution 
of  bloody  business,  Menawa  was  soon  at  the  head  of  one  hundred  of 
his  Oakfuskee  braves,  and,  after  a  rapid  march,  arrived  before  the 
house  of  the  fated  Mcintosh  before  day,  on  the  morning  of  the  first 
of  May,  just  seventy-seven  days  after  the  signing  of  the  treaty.  The 
house  having  been  surrounded,  Menawa  spoke: — ^Let  the  white 
people  who  are  in  the  house  come  out,  and  also  the  women  and 
children.  We  come  not  to  injure  them.  Mcintosh  has  broken  the 
law  made  by  himself,  and  we  are  come  to  take  his  life/'' 
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This  Bummons  was  obeyed  by  all  to  whom  it  was  addressed. 
Chilly^  who,  having  signed  the  treaty,  was  in  the  list  of  meditated 
victims,  was  enabled  by  his  «light  complexion  to  pass  out  with  the 
whites,  and  escaped. 

Out  of  this  occurrence  arose  two  parties  among  the  Creek  Indians. 
One  was  composed  of  the  bulk  of  the  nation — the  other  of  the  fol- 
lowers of  Mcintosh,  headed  by  Chilly. 

He  speaks  English  fluently,  and  has  seen  much  of  civilized  life, 
having  spent  much  time  at  Washington,  transacting  business  with 
the  heads  of  Departments,  in  behalf  of  his  people:  He  is  among  the 
first  men  of  his  nation. 

18. 

KEE-SEE-LAH  and  AH-SEE-HEE. 

(Painted  Aag.  1843.) 

Daughters  of  Opoeth-le-yo-holo.  The  latter  is  commonly  denomi- 
nated the  Young. Queen.  The  remaining  figure  on  the  right  is  a 
half-breed  and  the  wife  of  a  white  trader. 
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This  nation's  territory  borders  on  Arkansas  and  Missouri.  They 
are  a  semi-civilized  people,  and  are  more  advanced  in  the  arts  and 
agriculture  than  any  other  Indian  Nation.  They  number  about 
twenty  thousand  souls.  Most  of  them  cultivate  the  soil  with  much 
success.  Their  farms  are  cultivated  by  slaves,  of  which  they  own 
great  numbers.  Com  is  the  staple  production  of  the  soil,%lthough 
they  raise  some  small  grain,  and  enough  cotton  for  home  consump- 
tion. Many  of  them  manufacture  cloth  sufficient  for  themselves  and 
slaves.  They  display  much  taste  in  the  formation  of  their  patterns, 
many  of  which  are  truly  beautiful.  A  sample  may  be  found  among 
the  various  Indian  Curiosities  attached  to  the  Gallery. 
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The  National  Authorities  have  established  schools  in  every  dis- 
trict throughout  the  nation,  and  engaged  competent  teachers  to  take 
charge  of  them.  Missionaries  of  various  denominations  are  assiduously 
engaged  among  them,  from  whose  pious  and  exemplary  conduct  they 
are  receiving  lasting  benefits. 

19. 

COaWIS-COO-EE,  OR  JOHN  ROSS. 

(Painted  Sept  1844.) 

Principal  Chief  of  the  Cherokees.  Mr.  Boss  has  been  for  a  number 
of  years  at  the  head  of  his  people,  which  fact  is  sufficient  evidence  of 
the  high  estimation  in  which  they  hold  him  as  a  man  capable  of 
discharging  the  responsible  duties  devolving  upon  the  office.  Mr.  R. 
IB  a  man  of  education,  and  as  a  statesman  would  do  honour  to  the 
legislative  halls  of  any  country.  His  hospitality  b  unbounded; 
from  his  soft  and  bland  manners,  his  guests  are  at  once  made  to  feel 
at  home,  and  forget  that  they  are  far  from  the  busy  scenes  of  civil- 
ization, and  surrounded  by  the  red  men  of  the  forest.  His  house  is 
the  refuge  of  the  poor,  starved,  and  naked  Indian;  when  hungry,  he 
is  sure  to  find  at  the  abode  of  this  exemplary  man  something  where- 
with to  appease  his  hunger,  and  if  naked,  a  garment  to  cover  his 
nakedness.  Of  his  private  and  political  history  much  might  be  said; 
but  we  leave  it  to  those  who  are  more  competent  to  the  task,  and 
able  to  do  him  that  justice  due  to  so  eminent  a  man. 


30, 

KEETH-LA,  or  DOG. 
(Painted  1844.) 

Commonly  called  Major  George  Lowery,  Second  or  Assistant 
Chief  of  the  Cherokees;  an  office  which  he  has  filled  for  a  num- 
ber of  years  with  much  credit  to  himself  and  the  entire  satisfaction 
of  his  people.  He  is  about  seventy  years  of  age^  speaks  English 
fluently,  and  is  an  exemplary  Christian. 

He  is  painted  in  the  attitude  of  explaining  the  wampum,  a  tradition 
of  the  manner  in  which  peace  was  first  brought  about  among  the 
the  various  Indian  tribes.    (See  No.  27.) 
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ftl. 

STAN  WATIE. 

(Painted  Jane,  1843.) 

A  highly  gifted  and  talented  Cherokee.  This  man  is  a  brother  of 
Boudinot^  who  was  murdered  some  years  since  for  his  participation 
in  negotiating  with  the  United  States  the  New  Echota  treaty,  (which 
has  caused  so  much  internal  dissension  among  the  CherokeeS|)  con- 
trary to  the  laws  of  his  country.  Stan  Watie  was  also  one  of  the 
signers  of  that  instrument,  but  has  thus  far  escaped  the  horrible 
death  that  befell  his  brother.  He  is  reputed  to  be  one  of  the 
bravest  men  of  his  people.  During  the  session  of  the  International 
Council,  at  Tah-le-quah,  in  June,  1843,  he  sat  for  his  portrait }  be 
was  surrounded  by  hundreds  of  his  enemies  at  the  time,  but  did  not 
manifest  the  least  symptoms  of  fear  during  his  sojourn.  A  biogra- 
phy of  this  man's  life  would  form  a  very  interesting  volume. 

THOMAS  WATIE. 

(Painted  1842.) 

Brother  of  Stan  Watie,  a  fine-looking  man,  but  abandoned  and 
dissipated.  He  is  a  printer  by  trade,  and  speaks  English  fluently 
and  writes  a  good  hand. 

YEAH-WEE-00-YAH-GEE,   or  THE   SPOILED  PERSON. 

(Painted  1844.; 

This  man  was  one  of  the  signers  of  the  first  treaty  made  with  th<% 
Cherokees  by  the  United  States  Government,  during  the  administra* 
tion  of  General  Washington.  He  says  he  was  at  that  time  quite 
a  young  warrior,  but  he  distinctly  recollects  how  the  General  looked, 
and  all  that  took  place.  He  describes  the  manner  in  which  the  In- 
dians were  received  by  their  Great  Father  as  follows : — "  The  white 
men  stood  like  geese  flying,  the  Great  Father  standing  at  the  head. 
The  Indians  were  told  by  the  interpreter,  that  they  must  not  shake 
hands  with  any  one  until  they  had  shaken  the  hand  of  their  Great 
Father;  they  all  passed  through  the  centre,  and  each  in  his  turn 
shook  him  by  the  hand."  He  also  gave  an  amusiug  description  of 
the  dinner  which  was  prepared  for  them  on  that  occasion. 
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During  the  Creek  war  he  fought  with  the  whites  against  the 
Creeks,  and  at  the  hattle  of  Horse  Shoe  received  several  wounds.  He 
is  now  about  88  years  of  age,  and  receives  a  pension  from  the  United 
States  for  his  services  during  that  war :  he  is  still  in  the  full  en- 
joyment of  all  his  faculties,  having  ridden  thirty  miles  on  horseback 
to  sit  for  the  portrait  now  exhibited. 

OH-TAH-NEE-UN-TAH,  or  CATCHER. 

(Painted  1844.) 

A  Cherokee  Warrior. 

CHARLES  McINTOSH. 

(Painted  1842.) 

A  Cherokee  half-breed,  about  twenty-three  years  of  age,  little 
known  among  his  people  until  December,  1842.  He  then  distinguished 
himself  by  killing  a  man  upon  the  Prairies,  by  the  name  of  Merrett, 
an  escaped  convict  from  the  jail  at  Van  Buren,  Arkansas,  who  with 
his  brother  was  under  sentence  to  the  State  Prison,  had  escaped,  and 
fled  to  the  Prairies,  where  they  carried  on  a  sort  of  land  piracy,  rob- 
bing and  murdering  all  travellers  whom  chance  threw  into  their 
power. 

WE-CHA-LAH-NAE-HE,  or  THE  SPIRIT. 

(Painted  1844.) 

Commonly  called  John  Huss.  A  regul<hr  ordained  minister  of  the 
Presbyterian  denomination,  and  speaks  no  English.  He  is  a  very 
pious  and  good  man.  The  following  letter,  written  in  the  Cherokee 
language,  which  I  received  from  him,  will  give  the  reader  some  idea 
of  the  situation  of  the  people  under  his  pastoral  charge. 

Tah-le-quah,  Cherokee  N^ttov;. 
January  30M,  18^4. 

My  Friend  : — ^You  wish  that  I  should  tell  you  something  about 
the  Cherokces  living  on  Honey  Creek.     I  suppose  you  wish  to  know 
whether  the  people  are  acting  as  a  civilized  or  uncivilized  people 
I  am  very  glad  to  hear  that  you  wish  to  know  something  about  tilt 
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Cherokees.  I  will  write  to  yoa  in  Cherokee^  it  being  the  only  lan- 
guage which  I  can  write.  I  cannot  write  the  English  language  as 
the  Whites.     Yon  can  get  some  person  to  interpret  this  for  you. 

When  we  came  to  this  country  and  settled  on  Honey  Creek,  there 
were  but  few  who  emigrated  from  east  of  the  Mississippi,  that  formerly 
were  connected  with  the  church,  who  had  settled  in  this  place;  but 
now  there  are  a  great  many,  and  we  have  built  a  house  of  Ood,  and 
on  the  Sabbath-day  we  pray  to  him  at  that  place,  and  we  have  the 
gospel  of  God  preached  to  us,  and  we  meet  here  every  Sabbath.  The 
people  attend  to  what  is  said  during  divine  service,  and  we  have  a 
Sunday-school.  The  children  attend  to  learn  to  read,  both  in  Chero- 
kee and  English ;  we  have  also  formed  a  Temperance  Society,  and 
have  met  once,  which  was  on  the  first  of  the  month;  it  was  a  very 
cold  day,  and  only  few  attended,  but  I  think  about  fifty  signed  the 
pledge.  We  have  lately  formed  a  Bible  Society  in  this  neighbour- 
hood, and  have  met  once.  There  were  about  thirty  subscribed  their 
names  to  give  money  to  buy  good  books.  There  were  only  twenty 
dollars  received.  In  this  manner  the  people  are  gradually  improving 
under  the  influence  of  the  gospel,  and  I  believe  they  have  become 
acquainted  with  Ood  and  his  Son. 

I  am  your  ob't  servant, 

JOHN  HUSS. 

air. 

INTERNATIONAL  INDIAN  COUNCIL. 

(Painted  1843.) 

This  council  was  convened  by  John  Ross,  at  Tah-Ie-quah,  in  the 
Cherokee  Nation,  in  the  month  of  June,  1843,  and  continued  in 
session  four  weeks.  Delegates  from  seventeen  tribes  were  present, 
and  the  whole  assemblage  numbered  some  ten  thousand  Indians. 
During  the  session,  each  of  the  chiefs  and  warriors  of  the  several 
delegations  delivered  a  '^  talk ;"  but  want  of  space  compels  us  to 
confine  ourselves  to  the  explanation  of  the  wampum  belt,  and  the 
speech  of  Mr.  Ross. 

Major  George  Lowrey,  Second  Chief  of  the  Cherokees,  (No.  20,)  in 
explanation  of  the  wampum,  spoke  as  follows : — 

"You  will  now  hear  a  talk  from  our  forefathers.  You  must  not 
think  hard,  if  we  make  a  few  mistakes  in  describing  our  wampum ;  if 
we  do,  we  will  try  and  rectify  them. 
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''My  Brothers,  you  will  now  hear  what  our  forefathers  said  to  us. 

''In  the  first  place,  the  Senecas,  a  great  many  years  ago,  devised 
a  plan  for  us  to  heoome  fiiends.  When  this  plan  was  first  laid,  the 
Seneca  rose  up  and  said,  I  fear  the  Cherokee,  because  the  toma- 
hawk is  stack  in  several  parts  of  his  head.  The  Seneca  afterward 
remarked,  that  he  saw  the  tomahawk  still  sticking  in  all  parts  of  the 
Cherokee's  head,  and  heard  him  whooping  and  hallooing  say  that  he 
was  too  strong  to  die.  The  Seneca  further  said :  Our  warriors  in  old 
times  used  to  go  to  war ;  when  they  did  go,  they  always  went  to  fight 
the  Cherokees  j  sometimes  one  or  two  would  return  home — sometimes 
none.  He  further  said.  The  Great  Spirit  must  love  the  Chero- 
kees, and  we  must  be  in  the  wrong,  going  to  war  with  them.  The 
Seneca  then  said.  Suppose  we  make  friends  with  the  Cherokee,  and 
wash  hb  wounds  and  cause  them  to  heal  up,  that  he  may  grow  larger 
ihan  he  was  before.  The  Seneca,  after  thus  speaking,  sat  down. 
The  Wyandot  then  rose  and  said,  You  have  done  right,  and  let  it 
be.  I  am  your  youngest  brother,  and  you  are  our  oldest.  This  word 
was  told  to  the  Shawnees :  they  replied.  We  are  glad,  let  it  be ;  you 
are  our  elder  brothers.  The  Senecas  then  said,  they  would  go  about 
and  pray  to  the  Great  Spirit  for  four  years  to  assist  them  in  making 
peace,  and  that  they  would  set  aside  a  vessel  of  water  and  cover  it, 
and  at  the  end  of  every  year  they  would  take  the  cover  off,  and  ex- 
amine the  water,  which  they  did :  every  time  they  opened  it,  they 
found  it  was  changed ;  at  the  end  of  four  years  they  uncovered  the 
vessel  and  found  that  the  water  had  changed  to  a  colour  that  suited 
them.  The  Seneca  then  said.  The  Oreat  Spirit  has  had  mercy  upon 
OS,  and  the  thing  has  taken  place  just  as  we  wished  it. 

''The  Shawnee  then  said.  We  will  make  straight  paths;  but  let  us 
make  peace  among  our  neighbouring  tribes  first,  before  we  make  this 
path  to  those  afar  off. 

"  The  Seneca  then  said.  Before  we  make  peace,  we  must  give  our 
neighbouring  tribes  some  fire;  for  it  will  not  do  to  make  peace  with- 
out it, — they  might  be  travelling  about,  and  run  against  each  other, 
uid  probably  cause  them  to  hurt  each  other.  These  three  tribes 
said,  before  making  peace  that  this  fire  which  was  to  be  given  to 
them  should  be  kindled  in  order  that  a  big  light  may  be  raised,  so 
they  may. see  each  other  at  a  long  distance;  this  is  to  last  so  long  as 
the  earth  stands;  they  said  further,  that  this  law  of  peace  shall  last 
from  generation  to  generation — so  long  as  there  shall  be  a  red  man 
living  on  this  earth;  they  also  said,  that  the  fire  shall  oontiniM 
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among  us  and  shall  never  be  extinguished  as  long  as  one  remains. 
The  Seneca  further  said  to  the  SbawneeS;  I  have  put  a  belt  around 
yoUy  and  have  tied  up  the  talk  in  a  bundle,  and  placed  it  on  your 
backs ;  we  will  now  make  a  path  on  which  we  will  pass  to  the  Sioux. 
The  Seneca  said  further,  You  shall  continue  your  path  until  it 
shall  reach  the  lodge  of  the  Osage.  When  the  talk  was  brought  to 
the  Sioux,  they  replied,  We  feel  thankful  to  you  and  will  take  your 
talk ;  we  can  see  a  light  through  the  path  you  have  made  for  us. 

'*  When  the  Shawnee  brought  the  talk  to  the  Osages,  they  replied, 
By  to-morrow,  by  the  middle  of  the  day,  we  shall  have  finished 
our  business.  The  Osage  said  further,  The  Great  Spirit  has  been 
kind  to  me ;  he  has  brought  something  to  me,  I  being  fatigued  hunt- 
ing for  it.  When  the  Shawnee  returned  to  the  lodge  of  the  Osages^ 
they  were  informed  that  they  were  to  be  killed,  and  they  immediately 
ly  made  their  escape. 

''When  the  Shawnees  returned  to  their  homes  whence  they  came, 
they  said  they  had  been  near  being  killed. 

'*  The  Seneca  then  said  to  the  Shawnees,  that  the  Osages  must  be 
mistaken.  They  sent  them  back  to  them  again.  The  Shawnees 
went  again  to  see  the  Osages — they  told  them  their  business.  The 
Osages  remarked.  The  Great  Spirit  has  been  good  to  us, — 
to-morrow  by  the  middle  of  the  day  he  will  give  us  something  with- 
out fatigue.  When  the  Shawnees  arrived  at  the  lodge,  an  old  man 
of  the  Osages  told  them  that  they  had  better  make  their  escape; 
that  if  they  did  not,  by  the  middle  of  the  following  day,  they  were 
all  to  be  destroyed,  and  directed  them  to  the  nearest  point  of  the 
woods.  The  Shawnees  made  their  escape  about  midday.  They 
discovered  the  Osages  following  them,  and  threw  away  their  packs, 
reserving  the  bag  their  talk  was  in,  and  arrived  at  their  camp  safe. 
When  the  Shawnees  arrived  home,  they  said  they  had  come  near  being 
killed,  and  the  Osages  refused  to  receive  their  talk.  The  Seneca 
then  said.  If  the  Osages  will  not  take  our  talk,  let  them  remain  as 
they  are;  and  when  the  rising  generation  shall  become  as  one,  the 
Osages  shall  be  like  some  herb  standing  alone.  The  Seneca  further 
said.  The  Osages  shall  be  like  a  lone  cherry-tree,  standing  in  the 
prairies,  where  the  birds  of  all  kinds  shall  light  upon  it  at  pleasure. 
The  reason  this  talk  was  made  about  the  Osages  was,  that  they  prided 
themselves  upon  their  warriors  and  manbood,  and  did  not  wish*  to  make 
peace 

"The  Seneca  further  saifl,  We  have  succeeded  in  making  peace  with 
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all  the  Northern  and  neighbouring  tribes.  The  Seneca  then  said 
to  the  Shawnees,  Ton  must  now  turn  your  course  to  the  South :  you 
most  make  your  path  to  the  Gherokees,  and  even  make  it  into  their 
houses.  When  the  Shawnees  started  at  night  they  took  up  their  camp 
and  sat  up  all  night,  praying  to  the  Great  Spirit  to  enable  them  to 
arrive  in  peace  and  safety  among  the  Gherokees.  The  Shawnees 
still  kept  their  course,  until  they  reached  a  place  called  Tah-le-quah, 
where  they  arrived  in  safety,  as  they  wished,  and  there  met  the 
chiefs  and  warriors  of  the  Gherokees.  When  they  arrived  near  Tah- 
le-quah,  they  went  to  a  house  and  sent  two  men  to  the  head  chiefs. 
The  chiers  daughter  was  the  only  person  in  the  house.  As  soon 
as  she  saw  them,  she  went  out  and  met  them,  and  shook  them  by 
the  hand  and  asked  them  into  the  house  to  sit  down.  The  men 
were  all  in  the  field  at  work — the  girl's  father  was  with  them.  She 
ran  and  told  him  that  there  were  two  men  in  the  house,  and  that 
they  were  enemies.  The  chief  immediately  ran  to  the  house  and 
shook  them  by  the  hand,  and  stood  at  the  door.  The  Gherokees  all 
assembled  around  the  house,  and  said,  Let  us  kill  them,  for  they  are 
enemies.  Some  of  the  men  said  No,  the  chief's  daughter  has  taken 
them  by  the  hand ;  so  also  has  our  chief.  The  men  then  became  bet- 
ter satisfied.  The  chief  asked  the  two  men  if  they  were  alone.  They 
answered,  no ;  that  there  were  soiHe  more  with  them.  He  told  them 
to  go  after  them  and  bring  them  to  his  house.  When  these  two  men 
returned  with  the  rest  of  their  people,  the  chief  asked  them  what 
their  business  was.  They  then  opened  this  valuable  bundle,  and  told 
him  that  it  contained  a  talk  for  peace.  The  chief  told  them,  I  can- 
not do  business  alone ;  all  the  chiefs  are  assembled  at  a  place  called 
Cho-qua-ta,  where  I  will  attend  to  your  business  in  general  council. 
When  the  messengers  of  peace  arrived  at  Gho-qua-ta,  they  were  kindly 
received  by  the  chiefs,  who  told  them  they  would  gladly  receive  their 
talk  of  peace.  The  messengers  of  peace  then  said  to  the  Gherokees, 
We  will  make  a  path  for  you  to  travel  in,  and  the  rising  generation 
may  do  the  same, — we  also  will  keep  it  swept  clean  and  white, 
80  that  the  rising  generation  may  travel  in  peace.  The  Shawnee 
further  said.  We  will  keep  the  doors  of  our  houses  open,  so  that  when 
the  rising  generation  come  among  us  they  shall  be  welcome;  he 
further  said,  This  talk  is  intended  for  all  the  different  tribes  of  our 
red  brothers,  and  is  to  last  to  the  end  of  time;  he  further  said^ 
I  have  made  a  fire  out  of  the  dry  elm — ^this  fire  is  for  all  the  different 
tribes  to  see  by.    I  have  put  one  chunk  toward  the  rising  sun;  one 
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toward  the  setting  sun^  one  toward  the  north^  and  one  toward  the 
south.  This  fire  is  not  to  be  extinguished  so  long  as  time  lasts.  I 
shall  stick  up  a  stick  close  by  this  fire,  in  order  that  it  may  fre- 
quently be  stirred,  and  raise  a  light  for  the  rising  generation  to  see 
by;  if  any  one  should  turn  in  the  dark,  you  must  catch  him  by  the 
hand,  and  lead  him  to  the  light,  so  that  he  can  see  that  he  was  wrong. 

^'  I  have  made  you  a  fire-light,  I  have  stripped  some  white  hickory 
bark  and  set  it  up  against  the  tree,  in  order  that  when  you  wish  to  re- 
move this  fire,  you  can  take  it  and  put  it  on  the  bark ;  when  you 
kindle  this  fire  it  will  be  seen  rising  up  toward  the  heavens.  I  will 
see  it  and  know  it ;  I  am  your  oldest  brother.  The  messenger  of 
peace  farther  said,  I  have  prepared  white  benches  for  you,  and  leaned 
the  white  pipe  against  them,  and  when  you  eat  you  shall  have  but 
one  dish  and  one  spoon.  We  have  done  every  thing  that  was  good, 
but  our  warriors  still  hold  their  tomahawks  in  their  hands,  as  if  they 
wished  to  fight  each  other.  We  will  now  take  their  tomahawks  from 
them  and  bury  them ;  we  must  bury  them  deep  under  the  earth  where 
there  is  water;  and  there  must  be  winds,  which  we  wish  to  blow  them 
so  far  that  our  warriors  may  never  see  them  again. 

''  The  messenger  further  said,  Where  there  is  blood  spilt  I  will  wipe 
it  up  clean — wherever  bones  have  been  scattered,  I  have  taken  them 
and  buried  them,  and  covered  them  with  white  hickory  bark  and  a 
white  cloth — there  must  be  no  more  blood  spilt;  our  warriors  must 
not  recollect  it  any  more ;  our  warriors  said  that  the  Cherokees  were 
working  for  the  rising  generation  by  themselves ;  we  must  take  hold 
and  help  them. 

''  The  messengers  then  said  that  you  Cherokees  are  placed  now 
under  the  centre  of  the  sun ;  this  talk  I  leave  with  you  for  the  differ- 
ent tribes,  and  when  you  talk  it,  our  voice  shall  be  loud  enough  to 
be  heard  over  this  island.     This  is  all  I  have  to  say." 

Mr.  Ross  then  arose  and  addressed  the  Council  as  follows : 

"  Brothers  :  The  talk  of  our  forefathers  has  been  spoken,  and 
you  have  listened  to  it.  You  have  also  smoked  the  pipe  of  peace, 
and  shaken  the  right  hand  of  friendship  around  the  Great  Council- 
fire,  newly  kindled  at  Tah-le-quah,  in  the  west,  and  our  hearts  have 
been  made  glad  on  the  interesting  occasion. 

"  Brothers :  When  we  look  into  the  history  of  our  race,  we  see 
some  green  spots  that  are  pleasing  to  us.  We  also  find  many  things 
to  make  the  heart  sad.  When  we  look  upon  the  first  council-fire 
kindled  by  our  forefathers,  when  the  pipe  of  peace  was  smoked  in 


bndtwl;  frieBdahip  between  the  different  OKiionB  of  led  people,  our 
Botrts  rej(Hee  in  the  goodneu  of  our  Creator  in  having  thus  united 
the  heart  uid  hand  of  the  red  maa  in  peace. 

"  For  it  is  in  peace  only  that  onr  women  and  children  can  enjoy 
hiqipinefls  and  increase  in  numbers. 

"  By  peace  onr  condition  has  been  improved  in  the  pursuit  of  <An[- 
iied  life.  We  should,  therefore,  extend  the  hand  of  friendship  from 
tribe  to  tribe,  until  peace  shall  be  established  between  every  nation 
of  red  men  within  the  reach  of  our  voice. 

"Brothers:  When  weoall  to  mind  the  only  associations  which  en- 
deared us  to  the  land  which  gave  birth  to  oar  anoestors,  where  we 
have  been  bronght  np  in  peace  to  taste  the  benefits  of  civilized  life ; 
and  when  we  see  that  onr  ancient  fire  has  there  been  extinguished, 
and  our  people  compelled  to  remove  to  a  new  and  distant  country, 
we  cannot  but  feel  sorry;  but  the  designs  of  Providence,  in  the 
eonrse  of  events,  are  mysterious — we  should  not,  therefore,  despair 
of  ODce  more  enjoying  the  blessings  of  peace  in  our  new  homes. 

"  Brothers :  By  this  removal,  tribes  that  were  once  separated  by 
distance  have  become  neighbours,  and  some  of  them,  hitherto  not 
known  to  each  other,  have  met  and  become  acquainted.  There  are, 
however,  numerous  other  tribes  to  whom  we  are  still  strangers. 

"Brothers  :  It  is  for  reviving  hereinthe  west  the  ancient  talk  of  OUT 
forefethcTB,  and  of  perpetuating  for  over  the  old  fire  and  pipe  of  peace 
brought  ftom  the  east,  and  of  extending  them  from  nation  to  nation, 
and  for  adopting  such  interna.! ion al  laws  as  may  bo  necessary  to  re- 
dress the  wrongs  which  may  be  done  by  individnalB  of  onr  respective 
nations  upon  each  other,  that  you  have  been  invited  to  attend  the 
present  council. 

.  "  Brothers,  let  ns  so  then  act  that  the  peace  and  friendship  which  so 
_  happily  existed  between  our  forefathers,  may  be  for  ever  preserved ; 
and  that  we  may  always  live  as  brothers  of  the  same  &mily." 

The.foUowjng  compact  was  then  introduced  by  Mr.  Ross,  for  the 
ddibcratioD  and  action  of  the  council : — 

"  Whereai,  the  removal  of  the  Indian  tribes  from  the  homes  of 
their  fathers,  east  of  the  Mtssis«ppi,  has  there  extinguished  our 
ancient  couucil-firca,  and  changed  our  position  in  regard  to  each 
other  J  and  whereas,  by  the  solemn  pledge  of  treaties,  we  are  assured 
by  the  goTernment  of  the  United  States  that  the  lands  which  we  now 
possess  shall  be  the  undisturbed  home  of  ourselves  aud  our  pcsterity 
for  ever.     Therrfore,  wc  the  authorized  representatives  of  the  sevetal 
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nations,  parties  hereunto  assembled  around  the  Great  Council-firei 
kindled  in  the  west,  at  Tah-le-quah,  in  order  to  preserve  the  existence 
of  our  race,  to  revive  and  cultivate  friendly  relations  between  Dur 
several  communities,  to  secure  to  all  their  respective  rights,  and  to 
promote  the  general  welfare,  do  enter  into  the  following  compact : 

**  1st.  Peace  and  friendship  shall  be  for  ever  maintained  between 
the  parties  to  this  compact,  and  between  their  respective  citizens. 

''  2d.  Revenge  shall  not  be  cherished,  nor  retaliation  practised  for 
offences  committed  by  individuals. 

"  3d.  To  provide  for  the  improvement  of  our  people  in  agriculture, 
manufactures,  and  other  domestic  arts,  adapted  to  promote  the  com- 
fort and  happiness  of  our  women  and  children,  a  fixed  and  perma- 
nent location  on  our  lands  is  an  indispensable  condition.  In  order, 
therefore,  to  secure  those  important  objects,  to  prevent  any  future 
removal,  and  to  transmit  to  our  posterity  an  unimpaired  title  to  lands 
guarantied  to  our  respective  nations  by  the  United  States,  we 
hereby  solemnly  pledge  ourselves  to  each  other,  that  no  nation,  party 
to  this  compact,  shall,  without  the  consent  of  all  the  other  parties, 
cede,  or  in  any  manner  alienate  to  the  United  States  any  part  of 
their  present  territory. 

"  4th.  If  a  citizen  of  one  nation  commit  wilful  murder,  or  other 
crimes,  within  the  limits  of  another  nation,  party  hereto,  he  shall  be 
subject  to  the  same  treatment  as  if  he  were  a  citizen  of  that  nation. 
In  cases  of  property  stolen,  or  taken  by  force  or  fraud,  the  property, 
if  found,  shall  be  restored  to  the  owner;  but  if  not  found,  the  con- 
victed person  shall  pay  the  full  value  thereof. 

"  5th.  K  a  citizen  of  any  nation,  party  to  this  compact,  shall  com- 
mit murder  or  other  crime,  and  flee  from  justice  into  the  territory 
of  any  other  party  hereto,  such  criminal  shall,  on  demand  of  the 
•principal  chief  of  the  nation  from  which  he  fled,  (accompanied  with 
reasonable  proof  of  his  guilt,)  be  delivered  up  to  the  authorities  of 
the  nation  having  jurisdiction  of  the  crime. 

"  6th.  We  hereby  further  agree,  that  if  any  of  our  respective  citi- 
zens shall  commit  murder  or  other  crime  upon  the  person  of  any  such 
citizen  in  any  place  beyond  the  limits  of  our  several  territories,  the 
person  so  offending  shall  be  subject  to  the  same  treatment  as  if  the 
offence  had  been  committed  within  the  limits  of  his  own  nation. 

'*  7th.  Any  citizen  of  one  nation  may  be  admitted  to  citizenship 
m  any  other  nation,  party  hereto,  by  the  consent  of  the  proper  au- 
thorities of  such  nation. 
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"  Stk  The  use  of  ardent  spirits  being  a  fruitful  source  of  crime 
and  misfortunei  we  recommend  its  suppre^ion  within  our  respective 
limits }  and  agree  that  no  citizen  of  one  nation  shall  introduce  them 
into  the  territory  of  any  other  nation^  party  to  this  compact." 

The  foregoing  compact  was^  however^  only  signed  by  two  or  three 
tribes ;  it  was  something  new  to  the  delegates,  and  a  project  they  did 
not  feel  authorized  to  act  upon  without  consulting  their  respective 
constituents ;  each  delegation  was  furnished  with  a  copy  for  future 
deliberation  and  action. 

Although  the  council  failed  in  its  main  object,  we  doubt  not  that 
much  good  will  result  from  the  commingling  of  so  many  different 
tribes,  who  have  often  been  arrayed  against  each  other  in  deadly 
strife,  upon  the  immense  plains  which  supplies  most  of  them  with 
the  means  of  subsistence. 

During  the  whole  session  the  utmost  good  feeling  and  harmony 
prevailed;  the  business  was  brought  to  a  close  at  sundown,  after 
which  the  various  tribes  joined  in  dancing,  which  was  usually  kept 
up  to  a  late  hour. 


38. 

THREE  CHEROKEE  LADIES. 
(Painted  1842.) 

TWO  CHEROKEE  GIRLS. 

(Painted  1842.) 

30. 

CADDO  COVE,  CADDO  CREEK,  ARKANSAS. 

(Painted  1843.) 

Gov.  P.  M.  Butler  and  party  on  their  return  from  council  with 
the  wild  Indians. 

81. 

VIEW  OF  THE  ARKANSAS  VALLEY  FROM  MAGAZINE 

MOUNTAIN. 

(Painted  1844.) 
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3ft. 

NATURAL  DAM  IN  CRAWFORD  COUNTY,  ARKANSAS. 

(Painted  1S44.) 

88. 

VIEW  OF  DARDANELLE  ROCK  ON  THE  ARKANSAa 

(Painted  1844.) 


CHICKASAW. 


84. 

ISH-TON-NO-YES,  or  JA>IES  GAMBLE. 

(PaioteU  1843.) 

Chickasaw  Interpreter.     A  youDg  man  of  education^  and  speaks 
English  fluently. 


POTOWATOMIES. 


These  people  formerly  owned  and  occupied  a  large  tract  of  land 
in  Michigan,  and  have  by  treaty  stipulations  been  rempved  west  of 
the  Mississippi ;  they  are  at  present  located  on  the  Missouri,  in  the 
vicinity  of  Council  Bluffs.  A  portion  of  them  raise  some  corn  and  a 
few  vegetables,  but  do  not  cultivate  the  soil  to  any  great  extent. 
They  are  supposed  to  have  originally  belonged  to  the  Chippewa 
family,  as  their  language,  manners^  and  customs  bear  a  similarity 
to  them. 
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85. 

WA-BON-SEH,  OB  THE  WHITE  SKY. 

(Painted  June,  1843.) 

Prineipal  Chief  of  the  Prairie  Band  of  Potowatomies,  residing  near 
Council  Blofife.  This  chief  is  a  bold  and  sagacious  warrior,  but  pos- 
sesses no  merit  as  an  orator;  his  will  is  submitted  to  his  people 
through  his  speaker,  a  man  possessed  of  great  powers  of  oratory. 

Many  of  his  war  exploits  are  of  a  thrilling  and  exciting  nature ; 
but  the  want  of  room  compels  us  to  restrict  ourselves  to  one  or  two 
instances  only  of  his  firmness  and  bold  daring. 

Some  years  since,  a  war-party  of  Osages  visited  their  country  and 
made  an  unexpected  attack  upon  them,  killing  many  of  their  war- 
riors and  escaping  with  their  scalps.  Immediate  retaliation  was  out 
of  the  question.  Years  passed  away,  during  which  time  many  of  his 
people  died  with  the  small-pox  and  intemperate  use  of  whiskey, 
thereby  reducing  his  warriors  to  a  mere  handful.  Notwithstanding 
this  dire  calamity,  Wabonseh  still  cherished  that  spirit  of  revenge 
so  dear  to  an  Indian's  heart,  and  determined  to  avenge  the  death  of 
his  people. 

He  accordingly  collected  a  small  party,  visited  the  Osage  country, 

and  made  a  descent  upon  one  of  their  villages,  which  contained  triple 

their  own  number  of  warriors.     Nothing  daunted,  he  determined  to 

xnake  an  attack.     They  consequently  secreted  themselves  in   the 

X^eighbourhood,  and  waited  the  approach  of  night.     It  was  dark  and 

doudy,  and  well  suited  to  their  purposes.     A  spy  was  despatched  to 

learn  the  position  of  their  enemies,  with  orders  to  return  to  camp 

^hcn  the  Osages  were  slumbering.     About  midnight  he  made  hb 

i^ppearance,  bringing  the  intelligence  that  all  was  quiet.  Wa-bon-seh 

^nd  his  party  made  their  way  to  the  village,  crept  upon  the  war* 

xioTs  who  lay  sleeping  around  the  embers  of  their  camp-fires,  xmcon- 

ecious  of  the  fate  that  awaited  them.     At  a  signal  from  the  chief  the 

^ork  of  death  commenced ;  those  who  escaped  this  fate  were  aroused 

by  the  noise,  and  fled  in  terror. 

Wa-bon-sch,  having  been  successful  in  procuring  the  scalps  of  seve- 
ral of  their  warriors,  did  not  pursue  them,  but  set  fire  to  their  lodgeSi 
and  made  good  his  retreat.  At  sunrise  they  were  &r  on  their  way 
towards  their  homes. 

This  man  was  in  attendance  at  the  great  international  council  held 
at  Tah-le-quab,  in  the  Cherokee  nation,  during  the  month  of  Junej 
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1843.  Shorilj  after  his  arrival  he  entered  the  camp  of  his  old  ene- 
mies;  the  Osages.  The  old  chief;  Black  Dog,  and  some  six  of  hia 
warriors  were  seated  npon  the  ground,  busily  engaged  in  mending 
their  moccasins,  and  did  not  for  some  time  perceive  him.  After  main- 
taining silence  for  some  time,  and  gazing  upon  the  timewom  visage 
of  the  Osage  chief,  he  asked  him,  through  the  interpreter,  if  he  recol- 
lected the  facts  above  alluded  to.  Black  Dog  replied,  that  he  re- 
membered the  circumstance  well ;  he  then  told  him  that  he  was  the 
warrior  who  led  the  party  upon  that  occasion.  Black  Dog  and  his 
party  immediately  sprang  to  their  feet,  and  each  in  his  turn  shook 
the  venerable  chief  by  the  hand,  and  assured  him  that  hereafter  they 
would  bo  firm  and  lasting  friends.  The  pipe  of  peace  was  then  lit, 
and  they  sat  down  to  enjoy  a  friendly  smoke. 

This  little  circumstance  tends  to  show  the  friendly  feeling  that 
existed  among  the -several  tribes  assembled  upon  that  occasion. 

^'  In  1812,  he  and  his  tribe  were  among  the  allies  of  Great  Britain, 
and  actively  engaged  against  the  United  States.  But  at  the  treaty 
held  at  Greenville,  in  1814,  he  was  one  of  those,  who,  in  the  Indian 
phrase,  took  the  seventeen  fires  by  the  hand  and  buried  the  toma- 
hawk. He  has  ever  since  been  an  undeviating  friend  of  the  Ameri- 
can government  and  people. 

"  He  was  one  of  the  chiefs  who  negotiated  the  treaty  of  the  Wa- 
bash in  1886.  At  the  close  of  the  treaty,  and  while  encamped  on 
the  bank  of  the  river  near  the  spot  where  the  town  of  Huntingdon 
now  stands,  he  engaged  in  a  frolic,  and  indulged  too  freely  in  ardent 
spirits.  A  mad  scene  ensued,  such  as  usually  attends  a  savage  revel, 
in  the  course  of  which,  a  warrior  who  had  the  station  of  friend  or  aid 
to  Wa-bon-seh,  accidentally  plunged  his  knife  deep  in  the  side  of  the 
chief.  The  wound  was  dangerous,  and  confined  him  all  winter ;  but 
Q^n.  Tipton,  then  agent  of  our  government  in  that  quarter,  having 
kindly  attended  to  him,  he  was  carefully  nursed,  and  survived.  His 
sometime  friend,  fearing  that  he  might  be  considered  as  having  for- 
feited that  character,  had  fled  as  soon  as  he  was  sober  enough  to  be 
conscious  of  his  own  unlucky  agency  in  the  tragic  scene. 

"  Early  in  the  spring,  Gen.  Tipton  was  surprised  by  a  visit  from 
Wa-bon-seh,  who  came  to  announce  hia  own  recovery,  and  thank  the 
agent  for  his  kindness.  The  latter  seized  the  occasion  to  effect  a  r% 
conciliation  between  the  chief  and  his  fugitive  friend,  urging  upon 
the  former  the  accidental  nature  of  the  injury,  and  the  sorrow  and 
alarm  of  the  offender.    Wa-bon-seh  replied  instantly,  '  You  may  send 
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to  him  and  tell  him  to  come  back — a  man  that  will  run  off  like  a  dog 
with  his  tail  down,  for  fear  of  death,  is  not  worth  killing.  I  will  not 
hurt  him/     We  are  pleased  to  say  he  kept  his  word/' — McKinney, 


36. 

OP-TE^EE-ZHEEK,  or  HALF-DAY. 
(Painted  June,  1843.) 

Principal  Speaker  and  Counsellor  of  the  Potowatomies.  This  man 
is  justly  celebrated  for  his  powers  of  oratory.  By  his  dignity  of 
manner,  and  the  soft  and  silvery  tones  of  his  voice^  he  succeeds  ad- 
mirably in  gaining  the  most  profound  attention  of  all  within  hearing. 
At  the  council  which  he  attended  in  the  Cherokee  nation  he  attracted 
universal  attention,  both  from  his  eloquence  and  the  singularity  of 
his  dress,  the  style  of  which  he  probably  obtained  from  the  Catholic 
missionaries  residing  upon  the  frontier. 

NA-SWA-GA,  OR  THE  FEATHERED  ARROW. 

(Painted  1843.) 

Principal  Chief  of  a  band  of  Potowatomies,  residing  on  the  waters 
of  Little  Osage  River ;  he  is  distinguished  as  a  bold  warrior. 


STOCKBRIDGES. 


8S. 

THOMAS  HENDRICK. 

(Painted  1843.) 

Principal  Chief  of  the  Stockbridges.  Of  this  tribe  but  few  arc 
living,  and  they  have  united  themselves  with  the  Delawares,  with 
whom  they  cultivate  the  soil  in  common.  This  man  speaks  good 
English,  and  is  very  affable  in  his  manners. 
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MUNSEES. 


89. 

JIM  GRAY. 

(Painted  1843.) 

Principal  Chief  of  the  Monsees,  a  small  tribe  residing  with  the 
Delawares. 


OTTAWAS. 


40. 

SIIAB-A-NEE. 
(Painted  1S43.) 

An  Ottawa  Chief.  This  man  is  well  known  throughout  the  north- 
em  part  of  Michigan  and  Illinois,  his  people  having  formerly  occu- 
pied and  owned  the  soil  in  that  region.  During  the  late  war  he  was 
one  of  the  most  prominent  actors,  and  one  of  Tccumseh's  counsellors 
and  aides-de-camp.  He  says  he  was  near  Tecumseh  when  he  fell, 
and  represents  him  as  having  been  stabbed  through  the  body  with 
a  bayonet,  by  a  soldier :  he  seized  the  gun  with  his  left  hand,  raised 
his  tomahawk,  and  was  about  to  despatch  him,  when  an  oj£cer,  wear- 
ing a  chapeau  and  riding  a  white  horse,  approached  him,  drew  a 
pistol  from  his  holster,  and  shot  him.  He  and  the  remaining  few  of 
his  people  reside  with  the  Potowatomies,  near  Council  Bluffs,  on  the 
Missouri 
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CHIPPEWAS- 


41. 

SAUSH-BUX-CUM,  or  BEAVER  DRAGGING  A  LIMB. 

(Painted  1843.) 

A  Chippewa  Chief.  This  man  is  chief  of  a  small  band  of  Chip- 
pewas,  residing  in  the  Potowatomie  country;  these  are  more  advanced 
in  civilization  than  those  living  on  the  Northern  Lakes ;  they  are  not 
unlike  the  I^otowatomies  in  their  manners  and  customs. 


DELAWARES. 


The  history  of  this  once  powerful  tribe  is  recorded  in  the  early 
settlements  of  Pennsylvania,  New  Jersey,  Delaware,  Ohio,  Indiana, 
and  Illinois.  There  is  perhaps  no  tribe  who  have  been  more  en- 
croached upon  by  the  whites,  or  who  have  more  manfully  resisted 
civilized  invasion,  as  they  have  been  forced  from  the  graves  and  hunt- 
ing-grounds of  their  forefathers,  than  the  Delawares.  They  now 
occupy  a  small  tract  of  country  west  of  the  Missouri  river,  and  sub- 
sist by  cultivation. 

OAPT.'KETCHUM. 

(Painted  1843.) 

A  Delaware  Chief. 


A  Delaware  Chief. 


43. 

SECOND  EYE. 
(Painted  1843.) 
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44. 

RO-KA-NOO-WHA,  thb  LONG  TRAVELLER. 

(Painted  1843.) 

Commonly  called  Jim  Second  Eje^  Head  War-Cliief  of  the  Dela- 
wares. 

Some  years  since,  a  small  band  of  Delawares,  while  on  a  hunting 
and  trapping  expedition  on  the  Upper  Missouri,  were  surprised  by  a 
large  party  of  Siouz^  who  fell  upon  them  and  murdered  all  but  one 
of  the  party,  who  succeeded  in  making  good  his  escape  and  returned 
to  his  people.  Second  Eye  immediately  started  with  a  small  force 
to  avenge  the  death  of  his  warriors ;  after  travelling  several  weeks, 
they  fell  in  with  the  identical  party  who  committed  the  depredation. 
The  Sioux,  anticipating  an  attack,  retreated  to  a  deep  ravine  in 
the  mountains  in  order  to  defend  themselves  more  advantageously. 
Second  Eye,  perceiving  the  many  disadvantages  under  which  he 
laboured,  but  having  an  indomitable  spirit,  determined  to  surmount 
all  obstacles,  and  obtain  that  vengeance  which  the  death  of  his 
warriors  loudly  called  for.  He  waited  until  all  was  quiet  withiii  the 
ravine,  raised  the  war-whoop,  rushed  madly  upon  them,  and  mas- 
sacred the  whole  party ;  he  having  with  his  own  hands  cut  off  the 
heads  of  sixteen  Sioux,  which  he  threw  to  his  warriors  to  scalp. 

He  speaks  some  English,  and  is  frequently  employed  by  the  United 
States  and  Texas  as  a  ''  runner*'  to  the  wild  Indians,  with  whom  he 
carries  on  a  very  successful  trade.  He  derives  his  name  of  Long 
Traveller  from  the  fact  that  he  has  crossed  the  mountains  to  Oregon, 
and  has  visited  Santa  F^,  California,  and  the  Navahoe  Village. 

45. 

AH-LEN-I-WEES. 

(Painted  1843.) 

A  Delaware  Warrior  of  distinction  in  his  tribe. 

46. 

CAPT.  McCALLAH. 

(Painted  1843.) 

Pnncipal  Chief  of  the  Texan  Delawares.  Tbis  man  is  very  influ- 
ential among  his  people ;  be  also  exerts  a  great  influence  over  the 
wild  Lidians,  and  bis  presence  is  considered  indispensable  at  all 
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oooDcils  convened  either  bj  the  United  States  or  Texas,  for  the  pur- 
pose of  negotiating  treaties. 

PA-CON-DA-LIN-QUA-ING,  or  ROASTING  EARS. 

(Painted  1843.) 

Second  or  Assistant  Chief  of  the  Texan  DelawareS;  and  Principal 
Orator  and  Councillor. 

The  following  is  the  interpretation  of  a  speech  he  made  at  a  coun- 
cil on  the  river  Brasos,  called  bj  the  government  of  Texas,  and  to 
which  council  CtoY.  P.  M.  Butler  was  sent  as  commissioner  on  the 
part  of  the  United  States,  to  assist  the  Texan  commissioners  in  mak- 
ing a  treaty  with  the  wild  Indians  :— 

^^  Friends  :  I  am  much  pleased  to  meet  you  here  at  this  hour 
of  the  morning. 

"  Dear  Brothers :  I  am  rejoiced  to  see  the  course  you  are  pursuing 
in  this  business.  I  am  likewise  much  pleased  to  hear  that  which 
you  have  spoken.  Understanding  that  you  were  about  to  enter  into 
this  business,  and  having  the  welfare  of  my  people  at  heart,  I  now 
appear  before  you.  I  wish  you,  my  friends,  to  endeavour  to  make 
peace  with  our  red  brothers ;  (^nd  I  pledge  myself  to  aid  and  assist 
you  all  in  my  power.  It  will  be  very  well  that  you  implicitly  obey 
the  orders  of  your  chief.  I  do  not  wish  you,  my  friends,  to  notice 
things  of  little  importance,  but  to  turn  your  attention  to  things  which 
deserve  it,  and  I  will  act  in  the  same  manneK  The  Great  Spirit  is 
now  looking  down  upon  us,  and  will  mark  whether  we  are  now  tell- 
ing the  truth ;  and  if  he  find  wc  do,  he  will  cause  the  peace  we  are 
about  to  make  to  be  religiously  kept. 

"  My  Friends :  I  wish  to  go  hand  in  hand  with  you.  The  treaty 
must  afifect  alike  both  men  and  women ;  and  I  also  tell  you,  that  you 
must  prevent  your  joung  men  from  committing  depredations  on  my 
red  brothers,  and  I  will  do  the  same  with  mine. 

"  Gov.  Butler  has  been  sent  here  by  our  great  and  mutual  father, 

the  President  of  the  United  States,  to  witness  the  treaty  we  are  about 

to  enter  into.     Let  this  not  be  children's  play,  but  as  men  who  are 

determined  on  entering  into  tlie  firm  bonds  of  friendship  and  peace. 

For  the  present  I  have  but  little  to  say,  but  what  I  have  spoken  is 

true,  and  it  came  from  my  heart.     While  I  stand  in  the  midst  of 

this  assemblage,  I  am  at  a  loss  for  words  to  express  my  ideas.     Ifov 

will  therefore  excuse  me  for  the  present/' 

3 
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•WEEAHS. 


4S. 
WAH-PONG-GA,  OB  THE  SWAN. 

(Painted  1843.) 

Pbincipal  Chief  of  the  Weeahs.  Once  a  powerful  tribe,  but  now 
reduced  to  the  small  number  of  two  hundred  warriors.  They  for- 
merly resided  in  Indiana;  and  are  at  present  located  with  the  Pianke- 
shawB;  about  forty  miles  south  of  Fort  Leavenworth;  on  the  Missouri. 


SHAWNEES. 


The  history  of  this  once  powerful  tribe  is  so  closely  connected 
with  that  of  the  United  States  in  the  revolutionary  and  last  war, 
that  it  is  pretty  well  understood.  They  formerly  occupied  the  states 
of  Pennsylvania  and  New  Jersey,  and  for  many  years  past  a  part  of 
the  states  of  Indiana  and  Ohio.  • 

They  now  occupy  a  rich  tract  of  country  west  of  the  Missouri 
Biver,  enjoying  all  the  comforts  of  a  civilized  life. 

49. 

QUAH-GOM-MEE. 

(Painted  1843.) 

Principal  Chief  of  the  Shawnees. 

50. 

SnAC-EE-SIIU-MOO. 

(Painted  1843.) 

An  hereditary  Shawnee  Chief. 
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51. 

PAH-QUE-SAH-AH,  or  LITTLE  TECUMSEH. 

(Painted  1843.) 

A  son  of  Tecnmseh.  He  has  none  of  the  extraordinary  traits  of 
character  for  which  his  sire  was  celebrated;  and  is  of  very  little  note 
in  his  tribe;  he  was  in  the  battle  in  which  his  father  fell. 


SACS  AND  FOXES. 


53. 

KEOKUK.— HEAD  CHIEF. 

(Pftinted  May,  1846.) 

''The  former  residence  of  the  Sacs  was  on  the  banks  of  the  St. 
Lawrence,  where  thej  were  driven  bj  the  Six  Nations,  with  whom 
they  carried  on  a  long  and  bloody  war.  As  they  retired  toward  the 
west,  they  became  embroiled  with  the  Wyandots,  and  were  driven 
farther  and  farther  along  the  shores  of  the  lakes,  nntil  they  found  a 
temporary  resting-place  at  Green  Bay. 

"Here  they  were  joined  by  the  Musquakees,  (Foxes,)  who,  having 
been  so  reduced  by  war  as  to  be  unable  to  maintain  themselves  as  a 
separate  people,  sought  refuge  among  their  kindred.  They  subse- 
quently removed  to  Illinois  on  Kock  River ;  where,  surrounded  by 
the  choicest  beauties  of  nature,  it  would  seem  that  a  taste  for  the 
picturesque,  a  sense  of  the  enjoyment  of  home  and  comfort,  and  an 
ardent  love  of  country  would  have  been  implanted  and  fostered.  But 
we  find  no  such  results — and  the  Sacs  of  Illinois  presented  the  same 
character  half  a  century  ago  which  they  now  exhibit.  They  are 
savages  as  little  ameliorated  by  place  or  circumstance  as  the  Ooman- 
ches — or  other  of  the  wild  Prairie  tribes. 

"  In  early  life  he  distinguished  himself  by  killing  a  Sioux  warricn 
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with  a  spear,  under  circumstances  which  rendered  the  exploit  con- 
spicuoas — and  for  which  he  was  feasted. 

"  Shortly  after  this  event,  and  while  Keokuk  was  yet  too  young  to 
be  admitted  to  the  council,  a  rumour  reached  the  village  that  a  large 
body  of  American  troops  was  approaching  to  attack  it.  So  formidable 
was  this  enemy  considered,  that,  although  still  distant,  and  the  object 
of  the  expedition  not  certainly  ascertained,  a  great  panic  was  excited 
by  the  intelligence,  and  the  council,  after  revolving  the  whole  matter, 
decided  upon  abandoning  the  village.  Keokuk,  who  stood  near  the 
entrance  of  the  council-lodge  awaiting  the  result,  no  sooner  heard  this 
determination  than  he  stepped  forward  and  begged  to  be  admitted. 

''The  request  was  granted.  He  asked  permission  to  address  the 
council,  which  was  accorded;  and  he  stood  up  for  the  first  time  to 
speak  before  a  public  assemblage. 

"  Having  stated  that  he  had  heard  with  sorrow  the  decision  of  his 
elder  brethren,  he  proceeded,  with  modesty,  but  with  the  earnestness 
of  a  gallant  spirit,  to  deprecate  an  ignominious  flight  before  an  enemy 
Btill  far  distant,  whose  numbers  might  be  exaggerated,  and  whose 
destination  was  unknown. 

''He  pointed  out  the  advantages  of  meeting  the  foe,  harassing  their 
march,  cutting  them  up  in  detail,  driving  them  back,  if  possible, 
and  finally  of  dying .  honourably  in  defence  of  their  homes,  their 
women,  and  their  children,  rather  than  yielding  all  that  was  dear 
and  valuable  without  striking  a  blow.  'Make  me  your  leader,'  he 
exclaimed,  'let  your  young  men  follow  me,  and  the  pale-faces  shall 
be  driven  back  to  their  towns.  Let  the  old  men  and  the  women,  and 
all  who  are  afraid  to  meet  the  white  mao,  stay  here;  but  let  your 
braves  go  to  battle:  I  will  lead  them.'  This  spirited  address  re- 
vived the  drooping  courage  of  the  tribe, — the  recent  decision  was 
reversed,  and  Keokuk  was  appointed  to  lead  the  braves  against  the 
in  /aders. 

"  The  alarm  turned  out  to  be  false ;  and  after  several  days'  march 
it  was  ascertained  that  the  Americans  had  taken  a  different  course. 
But  the  gallantry  and  eloquence  of  Keokuk,  in  changing  the  pusil- 
lanimous policy  at  first  adopted,  his  energy  in  organizing  the  expedi- 
tion, and  the  talent  for  command  discovered  in  the  march,  placed  him 
in  the  first  rank  of  braves  of  the  nation. 

"  The  entire  absence  of  records,  by  which  the  chronology  of  events 
might  be  ascertained,  renders  it  impossible  to  trace,  in  the  order  of 
their  date,  the  steps  by  which  this  remarkable  man  rose  to  the  chief 
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place  of  his  oation,  and  acquired  a  commanding  and  permanent  influ- 
ence over  his  people. 

''Keokuk  is  in  all  respects  a  magnificent  savage.  Bold;  enter- 
prising, and  impulsive,  he  is  also  politic,  and  possesses  an  intimate 
knowledge  of  human  nature,  and  a  tact  which  enables  him  to  bring 
the  resources  of  his  mind  into  prompt  operation.  His  talents  as  a 
military  chief  and  civil  ruler  are  evident  from  the  discipline  which 
exists  among  his  people. 

''  This  portrait  was  painted  in  the  spring  of  1846,  on  the  Kansas 
River,  where  he,  with  his  people,  were  tempohirily  residing  after 
their  removal  ^m  the  Desmoines  River. 

''  He  said  he  had  been  painted  before,  when  he  was  a  young  man, 
and  they  had  represented  him  as  a  war-chief,  but  that  he  was  now  an 
old  man,  and  wished  to  be  painted  with  his  peace-pipe.'' — McKinney. 

ft3« 

SAC  CHIEF,  AND  FOX  BRAVE. 

(Painted  May,  1846.) 

ft4. 

KEP.PEO-LECK,  or  RED  WOLF. 

(Painted  May,  1846.) 

55. 

SAC  WAR  CHIEF,  IN  WAR  PAINT. 

(Painted  May,  1846.) 

56* 

WIFE  AND  DAUGHTER  OF  BLACK  HAWK. 

(Painted  May,  1842.) 

51. 

MEDICINE  DANCE  OF  THE  SACa 

(Painted  May,  1846.) 

The  Medicine  Dance  of  the  Sacs  is  performed  once  every  year,  foi 
the  purpose  of  initiating  the  mystery  or  medicine-men  into  this  sacred 
custom  of  their  tribe. 
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On  this  occasion  the  spirits  of  all  who  have  died  through  the  year 
(or  since  the  holding  of  their  annual  ceremony)  are  relinquished  to 
the  Great  Spirit;  and  notwithstanding  months  may  have  elapsed  since 
death^  the  great  principle  of  life;  the  spirit  which  never  dies,  does 
not  wing  its  flight  to  the  land  of  the  happy  hunting-grounds  until  it 
is  set  free  by  the  potent  charm  of  the  medicine-man. 

The  names  of  the  deceased  are  called  out,  when  the  father  or  other 
near  relative  steps  forward;  and  in  a  long  speech  relates  the  war  or 
other  exploits  which  distinguished  him  through  life.  The  chiefs  and 
relatives  endorse  the  recital  with  hearty  grunts  of  approbation,  and 
the  spirit;  having  been  previously  prepared  with  provisions  for  his 
journey;  is  supposed  to  leave  the  body. 

The  lodge  consecrated  to  these  mystic  rites  is  made  of  rush-matS; 
stretched  over  poles  in  the  form  of  an  arch;  and  fifty  feet  in  length. 
AppemuS;  the  chief  physic-maker;  and  his  assistants,  attired  in  the 
robes  of  their  office;  dance  through  the  lodge,  holding  in  both  hands, 
in  an  horizontal  position;  a  highly  ornamented  otter-skin  medicine- 
pouch.  In  the  dancC;  the  otter-skin  is  made  to  imitate  the  animal  it 
represents,  and  with  its  nose  to  the  ground,  and  carefully  up  the 
sides  of  the  lodge,  as  in  the  act  of  scenting  any  thing  that  may  affect 
the  charm  of  his  medicine  or  offend  the  Great  Spirit.  The  chiefs 
seated  in  the  lodge  are  often  obliged  to  move  their  seatS;  as  the 
sagacious  animal  continues  to  scent  the  ground  upon  which  they 
sit;  as  if  suspecting  that  something  might  be  concealed. 

The  dance  is  continued  in  a  careful  manner  until  the  lodge  is 
thoroughly  examined.  During  this  part  of  the  ceremony;  the  squaws, 
gaily  clad  in  embroidered  dresses,  are  arranged  around  the  interior 
of  the  lodge,  facing  the  centre,  and  dancing  sideways  in  slow  and 
measured  step,  in  time  to  the  drum,  which  they  accompany  with 
their  voices.  After  the  medicine-men  are  satisfied  with  the  otter's 
scenting  of  the  lodge,  they  deposit  their  medicine-bags  upon  the 
ground;  and,  apparently  overcome  with  their  efforts,  fall  prostrate, 
writhing  as  if  in  great  bodily  pain ;  placing  their  bands  on  different 
parts  of  the  body,  as  the  pain  shifts  from  limb  to  limb,  until,  over- 
come by  a  severe  fit  of  coughing,  they  vomit  a  white  bean.  With 
this  magical  bean  they  perform  wonderful  cures  and  all  the  super- 
stitious rites  of  their  profession  on  this  occasion. 

All  the  medicine-men  having  procured  the  bean  in  like  manner, 
they  take  their  medicine-bags,  and  with  the  bean  in  the  palm  of  the 
hand  proceed  around  the  lodge;  and  exhibit  it  to  the  chiefs  and  war 
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rion,  who  give  evident  signs  of  satisfaction  by  emphatic  grants  of 
approbation.  The  bean  is  then  put  in  the  medicine-pouch  and 
held  in  the  manner  before  described,  and  the  dance  continued  with 
more  rapidity  and  energy,  the  performers  making  a  low  grumbling 
sound,  in  imitation  of  the  animals  whose  skins  they  hold.  This  is 
continued  some  minutes  with  a  spirited  st«p  and  action  of  the  figure, 
when  they  commence  shooting  the  bean  from  the  medicine-pouch  at 
the  chiefs  and  braves,  and  sometimes  at  the  medicine-men  assisting 
in  the  ceremony,  who  immediately  fall,  and  in  writhing  contortions 
of  the  limbs  and  face  vomit  the  beaU;  and  resume  their  seats  or 
places  in  the  dance. 

The  ground  is  sometimes  covered  with  prostrate  figures,  uttering 
cries  and  groans  of  pain,  mingling  with  their  wild  chants  and  mono- 
tonous drum,  forming  a  scene  as  wild  and  interesting  as  it  was  curi- 
ous and  novel. 

This  part  of  the  ceremony  continued  about  one  hour,  and,  like  all 
their  religious  rites,  was  conducted  with  great  solemnity.  The  ground 
around  the  lodge  was  crowded  with  visitors  from  three  Sacs  villages, 
and  some  eight  hundred  were  witnessing  the  grand  fete. 

At  this  time,  the  guard,  composed  of  some  sixty  of  Keokuk's  prin- 
cipal braves,  dressed  in  their  war-paint,  and  wearing  all  their  trophies 
<)f  the  battle  and  chase,  armed  with  spears,  war-clubs,  and  bows,  and 
mounted  on  their  favourite  horses,  painted  and  decorated  with  feathers, 
came  charging  madly  around  the  medicine-lodge,  putting  to  flight 
scores  of  women  and  children. 

The  principal  war-chief  approached  the  mouth  of  the  medicine-lodge 
and  related  his  war  exploits,  the  number  of  scalps  he  had  taken  to 
entitle  him  to  the  honour  of  the  post  he  occupied  as  chief  brave  and 
one  of  the  guards  of  the  medicine-lodge. 

•  Appemus,  his  squaw,  and  a  young  warrior,  and  several  medicine- 
men of  lesser  attainments  in  the  mystical  rites,  danced  slowly  around, 
with  heads  inclined  towards  the  ground,  halting  at  the  end  of  the 
lodge,  speaking  with  great  energy  and  spirit  of  the  virtues  and  hero- 
ism of  the  persons  of  his  town  who  had  died  the  past  year,  and  more 
particularly  of  his  son  (a  young  warrior)  and  daughter,  saying  that 
he  now  yielded  them  to  the  Great  Spirit,  and  wishing  them  a  pleasant 
journey  on  the  white  path  to  the  happy  hunting-grounds. 

His  wife  and  a  young  brave  were  then  prepared  for  initiation  in 
the  mysteries  of  medicine-lodge.  They  first  spread  down  upon  the 
ground  a  piece  of  broadcloth  and  calico ;  the  squaw  and  brave  were 
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tben  placed  in  a  kneeling  posture  on  one  end  of  the  cloth  to  i  .<  ^divc 
the  medicine.  The  mcdicinc-men  commence  their  dance  on  the  op- 
posite end  of  the  cloth — slowly  at  first — ^hat  as  they  approach  their 
subjects  they  become  more  energetic^  and  when  within  a  few  feet  of 
thcm^  they  shoot  them  with  the  magical  bean — they  fall  senseless 
and  lifeless.  The  medicine-men  rub  them  with  their  medicine-bags, 
breathe  in  their  faces,  and  chafe  their  limbs  until  they  are  partially 
restored.  They  are  then  denuded  of  their  clothes,  and  rapped  in  the 
cloth  upon  which  they  knelt,  in  which  they  remain  until  the  bean  is 
vomited  up,  which  is  exhibited  to  the  chiefs.  They  are  then  dressed 
in  a  new  suit,  and  the  same  scene  again  performed  upon  other  sub- 
jects ;  after  which,  a  general  dance  comes  off,  in  which  all  take  a 
part.  Then  follows  the  feast.  The  guests  are  invited  by  the  pre- 
sentation of  a  short  stick,  marked  with  devices.  Being  a  medicine- 
man, I  had  the  honour  of  participating  in  this  part  of  the  ceremony. 

ftS. 

THE  CHIEFTAIN'S  GRAVE. 

(Painted  Jan.  1851.) 

A  form  of  burial  practised  by  many  tribes  inhabiting  the  borders 
of  Missouri  and  Iowa. 
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59. 

FLIGHT  OF  A  MOUNTAIN  TRAPPER. 

(Painted  1851.) 

The  flight  of  a  Mountain  Trapper  from  a  band  of  Black-Foot 
Indians,  constitutes  an  incident  in  the  life  of  Capt.  Joe  Meek,  the 
present  marshal  of  Oregon  Territory.  He  was  a  native  of  Ohio,  and 
early  in  life  enlisted  in  the  service  of  the  American  Fur  Company  as 
a  trapper;  in  which  service  he  spent  eighteen  years  in  the  Rocky 
Mountains. 
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This  piotnre  represents  one  of  the  many  thrilling  incidents  in  his 
life;  characteristio  of  the  trapper  and  pioneer.  Finding  himself  pur- 
sued  hy  a  large  party,  he  hoped,  by  the  aid  of  a  well-bred  American 
horse,  to  escape  a  personal  encounter;  but  the  Indians,  taking  advan- 
tage of  the  broken  country,  soon  overtook  him,  and  were  showering 
their  arrows  at  him  while  in  full  pursuit,  using  their  horses  as  a 
shield.  Joe,  reserving  his  fire  for  a  favourable  moment,  selected  the 
war-chief  who  was  foremost,  and,  with  well-directed  aim,  hit  both 
horse  and  rider,  which  caused  them  to  abandon  the  pursuit. 

Joe  was  one  of  the  early  pioneer  residents  of  Oregon,  and  one  of 
its  first  representatives  under  the  provisional  government. 

60. 

THE  TRAPPER'S  ESCAPE. 

(Painted  1851.) 

Joe  is  seen  in  the  middle  ground  of  the  picture,  waving  his  gun  in 
exultation  at  his  lucky  escape. 

61. 

BLACK-FOOT  INDIANS  IN  AMBUSH,  AWAITING  THE 
APPROACH  OF  AN  ExMIGRANT  PARTY. 

(Painted  1852.) 

A  composition  characteristic  of  Indian  warfare. 
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The  territory  of  this  tribe  adjoins  that  of  the  Cherokees. 

They  cultivate  some  com,  but  depend  mostly  upon  the  chase  for 
Buhdstence,  and  repel  all  attempts  towards  civilization.  The  influence 
exerted  over  their  neighbours,  the  Cherokees  and  Creeks,  by  the  in- 
troduction of  missionary  and  civilized  arts  among  them,  has  but  little 
^nnght  with  them. 
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One  admirable  trait  in  their  cliaracter  is,  however,  worthy  of  re- 
mark, viz.  their  aversion  to  ardent  spirits.  Such  is  their  abhor- 
rence of  the  ''fire-water,''  as  thej  term  it,  that  they  cannot  be 
induced  to  drink  it.  This  may  be  thought  strange,  but  it  is  never- 
theless true.  It  is  generally  supposed  that  all  Indians  are  passion- 
ately fond  of  it,  those  particularly  who  are  brought  more  immediately 
into  contact  with  the  whites.  We  note  this  fact  as  an  exception  to 
the  general  rule. 

They  possess  a  great  passion  for  thieving,  which  they  gratify  upon 
every  occasion ;  and,  like  the  Spartans,  they  deem  it  one  of  the  at- 
tributes of  a  great  man  to  pilfer  from  his  neighbour  or  friend  and 
avoid  detection.  Any  thing  placed  in  their  possession  they  will  take 
the  best  care  of  and  defend  with  their  lives.  When  called  upon, 
it  will  be  restored ;  but  the  next  instant  they  will  steal  it,  if  they  can 
do  so  without  being  detected. 

Among  the  collection  will  be  found  a  portrait  of  one  of  the  prin- 
cipal chiefs,  and  some  of  his  warriors. 

We  regret  to  say  that  we  have  not  portraits  of  their  women^  but 
shall  endeavour  to  procure  them  at  some  future  period. 

TECUONG-TA-SABA,  or  BLACK  DOG. 

(Painted  1843.) 

Principal  Chief  of  the  Osages.  A  man  six  feet  six  inches  in 
height,  and  well  proportioned,  weighing  some  two  hundred  and  fifty 
pounds,  and  rather  inclined  to  corpulency.  He  is  blind  of  one  eye. 
He  is  celebrated  more  for  Lis  feats  in  war  than  as  a  counsellor ;  hb 
opinions  are,  however,  sought  in  all  matters  of  importance  appertain- 
ing to  the  welfare  of  his  people.  The  name  Black  Dog  was  given 
to  him  from  a  circumstance  which  happened  some  years  since,  when 
on  a  war  expedition  against  the  Comanches.  He,  with  his  party, 
were  about  to  surprise  their  camp  on  a  very  dark  night,  when  a  black 
dog,  by  his  continued  barking,  kept  them  at  bay.  After  several  in- 
eflfectual  attempts,  being  repelled  by  the  dog,  Techong-ta-saba  became 
exasperated,  and  fired  an  arrow  at  random,  hitting  him  in  the  head 
and  causing  instant  death.  By  this  name  he  is  familiarly  known  to 
the  ofiicers  of  the  army  and  white  traders  in  that  section  of  country. 

In  the  latter  part  of  the  summer  of  1843,  a  party  of  fifteen  Pawnees 
v/cnt  on  a  trading  expedition  among  the  Comanches :  having  been 
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prosperous  in  their  enterprise;  and  feeling  themselves  secure  from  the 
attack  of  enemies  on  their  route  homeward,  thej  were  induced  to 
barter  most  of  their  guns,  ammunition,  and  a  few  of  their  horses,  of 
which  the  Comanches  stood  much  in  need.     They  then  took  their 
departure  homeward.   At  the  Wichetaw  village  they  halted  for  a  few 
days  to  recruit.     An  Osage,  sojourning  with  the  Wichetawa,  seeing 
the  large  amount  of  skins  in  the  possession  of  the  Pawnees,  and  learn- 
ing their  defenceless  situation,  immediately  mounted  his  horse,  pro- 
ceeded homeward,  and  informed  Black  Dog  of  the  facts.   Knowing  the 
tndl  the  Pawnees  would  take  on  their  route,  he  immediately  started 
with  a  war-party  for  the  point  they  were  expected  to  pass,  on  the 
head  waters  of  Canadian  River,  where  they  lay  in  wait  for  them. 
Several  days  elapsed,  during  which  time  they  sent  out  runners  in 
every  direction  to  give  notice  of  the  approach  of  the  Pawnees.     They 
were  at  last  espied,  wending  their  way  leisurely  along,  unconscious 
of  their  close   proximity  to  their  deadliest  enemies — their  horses 
laden  with  the  fruits  of  months  of  fatigue  and  hardship,  destined  for 
the  white  trader  in  exchange  for  guns,  ammunition,  and  blankets. 
The  Osages  were  in  active  preparation  for  the  attack.     They  secreted 
themselves  and  awaited  the  approach  of  the  Pawnees,  when  they 
suddenly  fell  upon   and   massacred  the  whole   party,  securing  all 
tlieir  peltries,  horses,  &c.     They  departed  for  their  town  in  savage 
ejcoltation  at  the  death  of  their  enemies;  happy  undoubtedly  in  the 
helief  that  they  had  done  their  people  good  service,  and  enriched 
themselves  without  toil. 

63. 

SHU-ME-CUSS,  OR  WOLF. 

(Painted  1843.) 

-A.  nephew  of  Black  Dog,  and  a  warrior  of  distinction  among  his 

64. 

CROW-SUN-TAH,  or  BIG  SOLDIER. 

(Painted  1843.) 

•^11  Osage  Chief  and  Brave ;  is  about  seventy  years  of  age,  vigor- 

0^  and  active.     He,  together  with  a  number  of  his  tribe,  were  taken 

^  ^i^nce  some  years  since  by  an  American  citizen  for  the  purpose 

^^  Saving  exhibitions  of  their  various  dances.     After  having  made  a 
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large  sam  of  money  by  the  operation,  he  abandoned  them,  leaving 
them  entirely  destitute  of  money  and  a  protector.  In  this  situation 
they  contracted  disease  incidental  to  the  climate,  and  most  of  them 
died.  La  Fayette,  being  in  Paris,  found  Crow-snn-tah  and  a  woman, 
the  only  survivors,  and  took  them  home  with  him,  treated  them  with 
the  utmost  kindness,  and  finally  sent  them  home  to  the  American 
government,  by  whom  they  were  again  restored  to  their  people  and 
the  quiet  of  their  native  forest.  He  wore  a  medal  presented  him  by 
La  Fayette,  which  he  prizes  above  every  thing  on  earth ;  he  often 
spoke  of  him  and  his  kind  treatment. 

He  was  in  attendance  at  the  large  International  Coxmcil  held  at 
Tah-le^uah,  in  the  Cherokee  Nation,  during  the  month  of  June, 
1848,  and  participated  in  the  various  dances  an^^  amusements  with 
as  much  zest  as  any  of  the  young  warriors.  He  spent  a  week  with  me 
the  following  September.     He  died  during  the  summer  of  1844. 

65. 

NE-QUA-BA-NAH. 

(Painted  1843.) 

An  Osage  Warrior. 

66. 

CHA-PAH-CAH-HA,  or  EAGLE  FEATHER. 

(Painted  1843.) 

An  Osage  Warrior.  His  head-dress  is  composed  of  the  skin  from 
the  head  of  a  buffalo,  with  the  horns  attached. 

61. 

THE  OSAGE  MIMIC. 

(Painted  1843.) 

This  picture  is  painted  from  an  incident  that  took  place  in  my 
studio  at  Tah-le-quah,  in  the  Cherokee  nation,  during  the  session  of 
the  IntematioDal  Council,  in  1843. 

I  was  often  absent  for  a  short  time,  sketching,  and  listening  to 
the  various  speeches  made  in  council.  My  door  being  of  rather  a 
rude  construction,  fastened  only  by  a  common  wooden  latch,  all  In- 
dians who  chose  had  free  ingress.  Among  those  who  paid  me  fr^ 
queu«  visits,  was  an  Ongtt  boj,  abont  seventeen  years  of  age,  by  the 


OSAGES.  45 

name  of  Wash^oot-sa,  an  hereditary  chief,  possessed  of  an  amiable  dis- 
position and  inquiring  mind.  He  seemed  to  observe  every  thing 
going  on  in  my  studio,  and  would  endeavour  to  imitate  any  thing 
done  by  me.  On  one  occasion  I  had  been  absent  for  a  short  time, 
and  during  the  interim  he  and  one  of  his  companions  sauntered  in ; 
and  finding  themselves  alone,  he  concluded  to  try  his  hand  at  painting. 
He  assumed  the  palette  and  brushes,  placed  his  subject  in  a  favour- 
able position,  and  had  made  some  few  chalk-marks  upon  the  canvas, 
when  I  entered ;  he  immediately  discovered  me,  and,  dropping  the 
palette  and  brushes  and  pointing  to  the  canvas,  said  it  was  pe-shee 
very  bad.  I  endeavoured  to  induce  him  to  return  to  his  work,  but 
to  no  purpose. 

He  expressed  a  great  desire  to  learn  English,  and  would  endeavour 
to  repeat  every  thing  he  heard  spoken,  without  knowing  the  mean- 
ing of  it :  at  every  visit  he  would  ask  me  by  signs  to  count  for  him, 
which  I  would  do,  he  repeating  after  me;  then  he  would  count  in 
his  own  language  for  me  to  repeat  after  him  in  like  manner.  At 
the  close  of  the  council,  Mr.  Ross,  Principal  Chief  of  the  Cherokees, 
induced  him  to  remain  with  him  to  learn  the  English  language ;  he 
however  staid  but  a  short  time ;  for,  hearing  of  a  skirmish  between 
his  own  people  and  the  Pawnees,  he  immediately  left  for  his  own 
country,  regretting  that  he  had  lost  so  favourable  an  opportunity  of 
distinguishing  himself  as  a  warrior. 

AN  OSAGE  SCALP-DANCE. 

(Painted  1845.) 

All  tribes  of  wild  Indians  scalp  their  captives,  save  the  women 
and  children,  who  are  treated  as  slaves,  until  ransomed  by  the  United 
States  Government. 

On  returning  from  the  scene  of  strife,  they  celebrate  their  victories 
by  a  scalp-dance.  The  chiefs  and  warriors,  after  having  painted 
themselves,  each  after  his  own  fancy,  to  give  himself  the  most  hideous 
appearance,  encircle  their  captives,  who  are  all  placed  together. 
Thus  stationed,  at  a  tap  on  their  drums,  they  commenoi  throwing 
thenuelves  into  attitudes,  such  as  each  one's  imagination  suggests  as 
the  most  savage,  accompanied  by  yells,  for  the  purpose  of  striking 
terror  into  the  hearts  of  their  captives. 

Thii  picture  represents  the  scalp-danoe  of  the  Osages  around  e 
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woman  and  her  child;  and  a  irarrior  in  the  act  of  striking  her  with 
his  clnb,  his  chief  springing  forward  and  arrestiDg  the  blow  With 
his  spear. 


QUAPAWS. 


KI-HIC-CA-TE-DAH,  oa  PASSING  CHIEF. 

(Punted  1813.) 

Principal  Chief  of  the  Qnapaws.     Once  a  very  powerful  and 

warlike  tribe,  but  now  reduced  to  a  small  number;  they  reside  with 

the  Senecas.     This  chief  is  represented  by  the  agent  as  being  a  very 

good  man,  and  possesses  the  entire  confidence  of  bis  whole  people. 


10. 

WO-HUM-PA,  AN  IOWA  CHIEF,  and  tub  ARTIST. 

,  (FftlDted  IB13.) 

Tt  was  with  mnoh  difficulty  that  I  indoeed  this  ohiaf  to  sit  for  fail 

portrait.  I  was  anxious  (o  paint  one  of  hiB  warrif-ra  upon  the  same 
canvas  with  him;  to  thi^  (■"•^Vijfct'^fl,  SHytngthM  they  were  no  good, 
and  that  chiefs  only  ■•>.- 1 ■■  it  >r;i,>,  '.;'  rjcb  ■  AUtiftgnished  honour; 
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lie  insisted  on  being  painted  in  the  act  of  shaking  hands  with  me^  so 
that  when  the  Great  Father  (the  President  of  the  U.  S.)  saw  it,  he 
might  know  that  he  was  a  friend  of  the  white  man.  He  is  a  great 
warrior,  his  arms  bearing  evidence  of  this  fact,  having  been  pierced 
with  balls  and  arrows  in  several  places  from  the  hands  of  the  Siouz. 
He  was  very  particular  as  to  the  correct  imitation  of  the  painting  on 
his  blanket,  which  is  to  him  the  history  of  his  war  exploits.  The 
hands  represent  the  scalps  taken  from  the  heads  of  his  enemies.  I 
tried  repeatedly  to  get  some  of  his  warriors  to  sit,  but  they  could  not 
be  induced  to  do  it  without  the  consent  of  their  chief.  Such  was 
their  fear  of  him,  that  they  dared  not  enter  my  studio  while  he  was 
present  without  his  invitation. 


WICHETAWS,  OB  PAWNEE  PICTS. 


This  tribe  live  on  the  head-waters  of  Red  River ;  are  similar  in 
their  manners  and  customs  to  the  Wacoes,  Caddoes,  and  Comanches ; 
they  live  in  villages  and  raise  some  com,  but  depend  mostly  upon  the 
chase  for  their  subsistence.  They  are  a  small  tribe,  numbering  about 
three  hundred  warriors,  are  extremely  poor,  and  use  the  bow  and 
spear^  having  no  fire-arms  among  them. 

Tfl. 

KA-SA-ROO-KA,  or  ROARING  THUNDER. 

(Painted  1842.) 

Principal  Chief  of  the  Wichetaws  or  Pawnee  Picts.  This  chief, 
together  with  his  brother,  visited  the  Cherokee  Nation  in  the  fall  of 
1842;  and  remained  imtil  after  the  close  of  the  International  Council 
in  June;  1843.  During  his  stay  he  spent  his  time  with  John  Ros^s, 
the  Principal  Chief;  he  spoke  no  English,  and  having  no  interpreter, 
he  manifested  all  his  wants  by  signs.  He  was  treated  with  the 
Vlittost  kindness  and  friendship  by  Mr.  Ross,  to  whom  he  became 
Wj  much  attached.  He  is  painted  as  he  appeared  on  the  morning 
Ins  anrival  at  Fort  Gibson  from  the  prairies. 


73. 

NASH-TAW,  OB  TUE  PAINTER. 

(Punled  1S42.} 

Second  Chief  of  the  Wichetaws  or  Pawnee  Picta,  uid  a  brother  of 
Kft-sa-roo-ks. 

T8. 

RIT-SA-AH-RESCAT.  on  THE  WOMAN  OF  THE  HUNT,  and 

BRACES  OR  BABY. 

(Punted  1812.) 

Wife  of  Nashtew,  »ni  Child.     On  the  amval  of  the  two  chiefi 

and  this  woman  at  Fort  Gibson,  I  took  them  to  mj  studio  for  the 

purpose  of  painting  their  portraits.     Tbej  very  willingly  acceded  to 

my  wishes,  and  manifested  by  signs  that  they  wanted  something  to 

eat.     I  accordingly  hod  as  much  meat  cooked  as  would  appease  the 

appetite  of  six  men,  which  thej  ate  in  a  short  time,  and  then  asked 

for  more.     I  again  procured  about  the  same  (jnantity,  which,  to  my 

astonishment,  they  also  devoured.      It  was  the  first  meat  they  had 

eaten  for  some  five  or  six  days. 

They  remained  one  day  with  me,  and  then  took  their  departure 
for  Mr.  Boss's. 


The  Caddoea  are  one  of  the  many  small  tribes  residing^n  the 
■resteru  borders  of  Texas.  ^ 

T4.  ♦ 

BIN-TAH,  THE  WOUNDED  KAH.  '  ' 

(I'ninl^-d  ISll) 

Prinoipal  Chief  of  the  Caddoos.  HtfdcriTcd  his  name  fronv  the  fact 
of  bis  baving  been  woundRt!  intiiebreitti^Rn  Osagoj  he  wears  a 
piece  of  silver  suspeoded  troBi  li!»  ugts,  w  u  ornament. 
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15. 

AH-DE-BAH,  or  THE  TALL  MAN 
(Painted  1843.) 

Second  or  Assistant  Chief  of  the  Caddoes.     Painted  in  the  act  ot 
striking  the  drum. 

SE-HIA-AH-DI-YOU,  THE  SINGING  BIRD. 

(Painted  June,  1843.) 

Wife  of  Ah-de-bah,  seated  in  her  tent.     A  view  on  Tiwoccany 
Creek;  Tezas. 

11. 

HA-DOON-COTE-SAH. 

(Painted  1843.) 

A  Caddo  Warrior. 


ANANDARKOES. 


IS. 

'"  JOSE  MARIA. 

(Painted  1843.) 


»*' 


•■ 


^AL  Chief  of  the  Anandarkoes.  This  chief  is  known  to  the 
Mezicaii^by  the  name  of  Jos4  Maria,  and  to  the  Caddoes  as  lesh. 
He  hMB  fought  many  battles  with  the  Texans,  and  was  severely 
mnndA  in  the  breast  in  a  skirmish  with  them. 
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WACOES. 


Once  a  powerful  tribe^  living  on  the  Brazos  Kiver^  Texas. 

19. 

KA-KA-KATISH,  or  THE  SHOOTING  STAB. 

(Painted  1843.) 

Principal  Chief  of  the  Wacoes.  This  man  is  justly  celebrated 
for  his  powers  of  oratory^  being  probably  one  of  the  greatest  natural 
orators  now  living  among  the  Indians.  At  the  council  held  upon  the 
Kiver  Brazos,  he  was  the  principal  speaker ;  and  by  his  dignity  and 
grace  of  manner  succeeded  in  gaining  the  attention  and  respect  of 
these  wild  and  untutored  sons  of  the  forest,  whose  implicit  confidence 
he  enjoys. 

The  following  is  a  copy  of  the  speech  made  by  him  on  that  occa- 
sion : — 

"  Brothers  :  I  am  very  glad  to  hear  that  we  have  all  met  here 
in  friendship  to-day.  Amidst  this  assemblage  I  do  not  wish  to  utter 
falsehoods,  and  I  believe  that  my  Texan  friend  has  spoken  nothing 
but  the  truth.  The  soil  I  now  stand  upon  was  once  mine ;  it  is  now 
the  land  of  the  Texans,  and  my  home  is  far  off  in  the  west.  I  am 
now  here  on  this  soil,  where  in  my  young  days  I  hunted  the  buffalo 
and  red  deer  in  peace,  and  was  friendly  with  all,  until  the  Texan 
came  and  drove  me  from  my  native  land.  I  speak  the  truth — I  wish 
for  peace  that  shall  last  so  long  as  the  sun  rises  and  sets,  and  the 
rivers  flow.  The  wild-fire  ©f  war  has  swept  over  the  land,  and  en- 
veloped my  home  and  people  in  smoke;  but  when  I  return  and  tell 
them  what  I  have  heard,  the  smoke  will  be  dissipated,  and  they  can 
find  their  way  to  the  council-ground  of  our  white  brothers  of  Texas, 
and  combine  to  quench  this  fire  that  heats  our  blood  and  impels  us 
on  to  war.  It  made  my  heart  glad  to  hear  my  Texan  brother  say, 
that  lands  and  countries  would  be  given  the  red  men  for  homes,  and 
that  liberty  should  be  granted  for  the  red  men  to  hunt  the  wild  game 
in  the  forest.  The  chiefs  of  all  tribes  who  dwell  with  me,  and  far 
beyond,  shall  hear  of  the  tnie  woida  yoa  have  spoken,  and  they  can- 
not &il  to  ^  »  words  to  the  north,  this 
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greftt  captain  to  the  east,  and  my  Texan  friend  can  bear  the  glad 
tidings  to  the  sonth. 

"  I  have  nothing  else  to  saj ;  but  I  do  implore  the  Gre&t  Spirit  to 
bear  witness  that  it  is  my  fond  wish  that  war  and  trouble  for  ever 
ceaM  between  vs." 


NATCHITOCHES. 


CHaWEE,  OB  THE  BOW. 

(P^nUd  1843.) 

Pbincipai.  Chief  of  the  Natchitoches.  This  man  had  a  brother 
killed  by  the  Texans,  some  four  or  five  years  since,  while  on  k  bant- 
ing expedition,  whose  death  he  afterwards  avenged  bj  taking  the 
scalps  of  six  Tcxans. 


TOWOCCONIES. 


KEECHE-KA-BOOEI,  or  THE  MAN  WHO  WAS  NAMED  BT 

TEIE  GREAT  SPIRIT. 

(FBiDt«d  ISM.) 

PUNOtPAL  Chief  of  the  Towocconies,  and  acknowledged  Chief  of 
tho  illied  bibea  of  Texas. 
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KO-RAK-KCiO-KISS. 

A  Towooeono  Wiirior.  Tbu  m^n  disdngoished  hinwelf  aBong 
hla  p^ple  by  1  daring  attempt  at  stealing  hoTses,  in.  the  night,  from 
Fort  Milan,  on  the  western  frontier  of  Texas.  He  succeeded  in  pass- 
ing the  sentries,  and  had  secured  some  eigkl  or  ten  horses  to  a  la- 
rial,  and  was  making  his  waj  to  the  gates  d  the  fort,  when  he  was 
diseorered  and  fired  npon.  The  night  being  dark,  the  shots  were  at 
random ;  he  was,  howerer,  seyerel j  woonded  bj  two  balls,  received 
two  sabre  wonnds  npon  his  arms,  and  narrowly  escaped  with  his  life. 
He  is  about  twenty-three  years  of  age,  and  by  this  daring  feat  has 
won  the  name  and  standing  of  a  warrior  among  his  people. 


KEECHIES. 


KO-RAX-TE-TE-DAH,  or  THE  WOMAN  WHO  CATCHES  THE 

SPOTTED  FAWN. 

(Painted  1S44.) 

A  Keechie  Woman,  wife  of  Eo-rah-koo-kiss. 

84. 
KOT-TAN-TEEK. 

(Painted  1844.) 

Principal  Chief  of  the  Eeechies. 

85. 

A  BTTFFALO  HUNT. 

(Painted  1846.) 

On  the  Sonth-westem  Prairies. 
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COMANCHES. 


A  POWERFUL  and  warlike  tribe^  divided  into  twenty  different  bands. 
They  are  migratory  in  Ibeir  habits^  subsisting  upon  buffalo  and  other 
game^  with  which  their  country  abounds. 

86. 

POO-CHON-E-QUAH-EEP,  or  BUFFALO-HUMP. 

(Painted  1844.) 

Second  Chief  of  the  Hoesh  Band  of  Comanches^  and  head  war- 
chief  of  all  the  Comanches.  This  chief  was  painted  at  a  council  of 
the  wild  Indians  on  the  head-waters  of  Eed  River.  The  principal 
chief  was  in  mourning  for  the  loss  of  a  son,  and  was  unable  to 
attend  the  council^  and  sent  this  chief  with  the  following  '<  talk :" — 

Poo-chon-e-quah-eep  stated  in  council,  that  he  had  been  sent  in 
by  Pa-ha-eu-ka,  who  had  spoken  to  him  thus: — ''It  has  pleased 
the  Great  Spirit  to  visit  me  with  sorrow  and  trouble — I  mourn  the 
loss  of  my  only  boy,  who  met  his  death  in  the  war-path.  I  must  cry 
and  mourn  till  green  grass  grows ;  I  have  burnt  my  lodges,  killed  my 
mules  and  horses,  and  scattered  ashes  on  my  head.  I  can  do  no- 
thing during  the  season  of  my  grief;  but  you,  my  chief,  (addressing 
Poo-chon-e-quah-eep,)  I  send  you  afar  off  to  meet  in  council  the  cap- 
tain from  the  white  nations  of  the  east.  You  must  make  peace  with 
all  nations  and  tribes,  for  I  am  sick  of  hearing  the  cry  of  my  people 
mourning  the  loss  of  some  relative  killed  in  battle.  Should  you  meet 
any  captain  from  Texas,  tell  him  that  we  have  heard  that  the  people 
of  Texas  believe  that  we  still  hold  many  prisoners  taken  from  their 
country ;  but  such  is  not  the  case,  there  is  but  one,  and  he,  a  young 
man,  has  been  raised  among  us  from  his  infancy,  and  is  now  sbsent 
on  a  war-party  against  the  Spaniards.  If  they  believe  not  this  G'^ate- 
ment,  they  have  permission  to  come  among  us  and  examine  for  them- 
selves; and  they  shall  come  and  go  freely,  safely,  and  unmolested. 
We  have  waned,  waned,  and  waned  beyond  the  memory  of  our  grand- 
urai*  We  now  desire  to  be  at  peace  with  all  mankind.  We  want 
pennianon  to  travel  among  the  white  settlements  in  the  east  to  kara 
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the  white  man's  method  of  plantbg  corn,  and  also  to  seek  for  some 
of  oar  people  whom  we  have  lost.  I  want  the  chiefs  and  headmen 
of  all  nations  and  tribes  to  hear  my  talk  and  know  that  it  is  a  good 
one.  I  want  you,  my  chief,  to  make  peace  with  all  nations,  a  peace 
that  will  continue  as  long  as  there  is  ground  for  us  to  walk  upon.'' 


81. 

P(K!HON-NAH-SHON-NOC-CO,  or  THE  EA^EB  OF  THE  BLACK 

BUFFALO  HEART. 

(Painted  1844.) 

One  of  the  principal  warriors  of  the  Hoesh  Band,  or  Honey- 
Eaters. 

88. 
WIFE  OF  PO-CHON-NAH-SHON-NOC-CO. 

(Painted  1844.) 

89. 

O-HAH-AH-WAHKEE,  THE  YELLOW  PAINT  HUNTER. 

(Pointed  1844.) 

Head  Chief  of  the  Ta-nah-wee  Band  of  Comanches. 


90. 

NAH-MOO-SU-KAH. 

(Painted  1844.) 

Comanche  Mother  and  Child. 

91. 

A  COMANCHE  DOMESTIC  SCENE. 

(Painted  1844.) 

A   Sleeping  Warrior.     Landscape   on   the   head-waters   of  Red 
River. 
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92. 

A  COMANCHE  GAME. 

(Painted  1844.) 

This  game  is  played  exclusively  by  the  women.  They  hold  in 
their  band  twelve  sticks  about  six  inches  in  lengthy  which  they  drop 
upon  a  rock ;  the  sticks  that  fall  across  each  other  are  counted  for 
game:  one  hundred  such  counts  the  game.  They  become  very 
much  excited,  and  frequently  bet  all  the  dressed  deer-skins  and  buf- 
fido-robes  they  possess. 


PUEBLOS. 


History  of  the  "  Pueblos  of  San  Diego  de  Tesuque/'  and  their 
customs — written  by  their  present  chief:  — 

"  The  origin  and  antiquity  of  the  country  and  of  our  first  ancestors 
date  many  ages  back.  We  are  wholly  ignorant  of  the  year  aud  the 
time  past  by  which  to  regulate  the  history  correctly,  nor  is  my  ability 
sufficient  to  give  information  of  a  nation  so  ancient. 

"  Without  doubt,  this  nation  from  its  beginning  was  called  Tegua. 
It  was  a  rude,  infidel  nation,  without  religion — idolatrous,  and  without 
the  observance  of  any  worship  -,  but  their  customs  were  extremely 
good  and  agreeable  to  the  inhabitants  of  this  Pueblo. 

"  They  were  governed  by  the  cacique  and  a  war  captain,  and  other 
principal  men  of  the  Pueblo.  So  good  were  the  customs  which  they 
themselves  had  chosen  and  established  for  the  common-weal,  and 
which  they  loved  and  embraced  rigorously,  aud  with  much  pleasure, 
that  all  were  happy.  Their  crops  were  in  abundance,  all  their  goods 
in  common,  and  they  were  favoured  by  the  Almighty  with  union  and 
good  conduct. 

"They  lived  under  the  rule  of  their  magistrates  and  chiefs 
from  among  themselves,  during  the  first  conquest.  At  that  time 
they  knew  religion,  and  were  Catholics.  In  a  short  time  the  Spa- 
niards were  driven  from  the  country  to  their  own  land  by  the  Indians, 
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and  in  a  few  years  came  the  second  conquest^  which  remains  perma- 
nent to  this  time. 

'^  During  the  preceding  years  they  were  held  in  dislike  by  their 
conquerors.  All  the  Indians  of  the  country  were  under  arms,  and 
despised  and  persecuted  by  the  Spaniards. 

''This  nation  was  so  warlike  that  the  Spaniards  did  not  find  any 
action  conclusive;  till  a  man  of  much  force,  and  possessing  the  endu- 
rance of  a  nation  which  had  passed  through  many  troubles,  appeared 
in  all  the  manliness  and  energy  of  character  that  can  be  imagined. 
The  gentleman  mentioned  was.  a  native  of  the  Pueblo  of  San 
Diego  de  Tesuque — his  name  is  Don  Domingo  Komeo.  This 
great  man  established  a  peace  with  the  Spaniards  for  his  people — a 
peace  wise  and  eternal.  As  to  the  other  Pueblos,  they  again  took 
arms  against  the  Spaniards :  this  Pueblo  was  not  seduced  by  the  other 
Pueblos." 

93. 

JOSE  MARIA  VIGIL  ZUAZO. 

(Painted  1852.) 

94. 

CARLOS  VIGIL,  EX-GOVERNOR  OF  PUEBLO. 

(Painted  1852.) 


95. 

JUAN  ANTONIO  VIGIL. 

(Painted  1852.) 

96. 

JOSE  AHAYEA. 

(Painted  1852.) 

JOSE  DOMINGO  HERURA. 
(Painted  1852.) 
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APACHES. 


This  predatory  tribe  have  no  fixed  home^  but  roam  orer  a  large 
extent  of  mountainous  country  that  divides  the  waters  of  the  Del 
Norte  from  the  waters  flowing  into  the  Pacific.  Game  is  scarce,  and 
they  gain  their  subsistence  by  plundering  the  settlements  of  Sonora, 
Chihuahua,  and  other  lesser  towns  in  the  Del  Norte  valley — whence 
they  supply  themselves  with  large  herds  of  cattle,  and  choice  horses, 
which  enable  them  to  retreat  with  rapidity  and  safety. 

98. 

BLACK  KNIFE. 

(Painted  18-16.) 

An  Apache  Chief,  reconnoitring  the  command  of  General  Kearney 
on  his  march  from  Santa  Fe  to  California. 

99. 

YIEW  ON  THE  GILA  RIVER. 

(Painted  1851.) 

"About  two  miles  from  camp,  our  course  was  traversed  by  a 
scam  of  yellowish-coloured  igneous  rock,  shooting  up  into  irregular 
spires  and  turrets,  one  or  two  thousand  foot  in  height.  It  ran  at 
right  angles  to  the  river,  and  extended  to  the  north  and  south,  in 
a  chain  of  mountains,  as  far  as  the  eye  could  roach. 

"One  of  these  towers  was  capped  with  a  substance  many  hundred 
feet  thick,  disposed  in  horizontal  strata  of  different  colours,  from  deep 
red  to  light  yellow.  Partially  disintegrated,  and  lying  at  the  foot 
of  the  chain  of  spires,  was  a  yellowish  calcareous  sandstone,  altered 
by  fire,  in  large  amorphous  masses.  In  one  view  could  be  seen  clus- 
tered the  Larrea  Mexicana,  the  Cactus,  (King)  Cactus,  (Chandelier) 
Greenwood  Acacia,  Chamiza,  Prosopis  Odorata,  and  a  new  variety 
of  Sedge." 

"  For  a  better  description  of  the  Landscape,  see  the  Sketch  by  Mr. 
Stanley." — Lieut.-CoL  W.  Emort/^s  Rcptjri  to  the  Secretary  of  War, 


PIM08.— HABICOFAS—SBASTE. 


Thb  Pimos  rewde  on  the  Gila,  about  ninety  milea  from  its  conflu- 
ence with  the  Kio  Colorado,  and  subsist  chiefly  by  agriculture.  They 
manufacture  an  excellent  article  of  blanket  from  cotton,  which  they 
cultivate,  and  which  constitutes  their  only  article  of  dress. 


100. 

PIHO  CHIEF. 

(FaiDtad  ISie.) 

101. 

PIMO    SQUAW. 

(P^ntod  1848.) 


MAEICOPAS. 


This  tribe  also  resides  on  the  Gila,  to  the  west  of  the  Pimo  villages. 

103. 

MARICOPA  CHIEF  AND  INTERPRETER. 

(Painted  1846.) 


This  tribe  reside  west  of  the  Rocky  Mountains,  aud  are  of  the 
wildest  of  the  Oregon  Tribes. 

lOS. 

SEAST£  SQUAW. 


np^yrjiHs.— uaxrrHi!^  o;k 


UMPQUAUS. 


This  tribe  reade  in  the  yalley  of  tho  rm|M|Uiih  Uivor,  iti  tho 
Boathern  part  of  Oregon.  Their  oouutry  fthouiuU  iit  i;uuio,  u|um 
which  they  subsist. 

104. 

ENAU-TE,  Oft  WOLF. 

(Painted  1848.) 

A  yonng  Warrior. 


KLAMETHH 


T-jk  i£Z' 


CALLAPOorAS.-<:BmooEa. 


CALLAPOOYAS. 


Thib  tribe  fonaerly  resided  in  the  Bouthern  part  of  the  WilluneUa 
valley.  They  are  now  reduced  to  a  few  in  number,  utd  have  no 
fixed  home. 


TELSTO- 
(Piinted  lB4e.} 


A  Calkpooya. 


CHINOOKS. 


This  once  powerful  nation  reside  in  the  vicinity  of  Aetoria,  Ore- 
gon Torritorj.  Thcj  are  few  in  number,  aud  gain  their  subaistence 
by  fishing. 

108. 

STOMAQUEA. 

(rnint«d  1S49.) 

Principal  chief  of  the  Chinobka. 

109. 

TEL-AL-LEK. 

(Poialed  IMS.) 

Chinook  Squaw. 
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CLACKAMUS. 


This  degraded  remnant  of  a  once  numerous  tribe  reside  on  the 
Clackamus  River,  near  Oregon  City. 

HO. 

QUATYKEN. 

(P&inted  1847.) 


111. 

DR.  JOHN  McLaughlin. 

(PaiDted  1848.) 

Former  Chief  Factor  of  the  Hon.  Hudson's  Bay  Company,  and 
founder  of  Oregon  City. 

US. 

GOV.  P.  S.  OGDEN. 

(Painted  1848.) 

Hon.  Hudson's  Bay  Company,  Oregon. 

113. 

OREGON  CITY. 

(Painted  1848.) 


WILLAMETTE   FALLS    INDIANS. 


114. 

WA-SHA-MUS. 

(Painted  1847.). 

Itaicaa»AL  Chief  of  the  Willamette  Falls  Indians.     This  onoe 


62  WILLAMETTE  FALLS  INDIANS. 

nnmeroos  band  is  now  redaoed  to  some  half-dozen  lodges,  and  con 
fined  to  !^few  barren  acres  of  ground  on  the  west  bank  of  the  Willa- 
mette, where  thej  maintain  a  miserable  existence  by  fishing  at  the 
fidls  of  that  river. 

Although  reduced  in  circumstances  and  degraded  by  dissipation, 
Wa-sha-mus  retains  much  of  that  native  dignity  which  gave  him 
the  ascendency  over  a  brave  band  of  warriors. 

In  the  days  of  his  prosperity  he  made  frequent  excursions  to  the 
mountain  tribes,  with  whom  he  carried  on  an  extensive  traffic  in  the 
exchange  of  dried  salmon  for  slaves,  horses,  dried  meat,  and  articles 
of  clothing  or  ornament.  On  his  return  from  one  of  these  excur- 
sions, he  was  attacked  by  a  large  party  of  Koque  Eiver  Indians,  and 
in  the  skirmish  lost  his  left  eye  by  an  arrow.  In  this  battle  he  took 
many  scalps,  which  he  presented  to  the  commander  of  one  of  Her 
Majesty's  ships,  and  received  in  return  a  naval  officer's  suit,  a  part 
of  which  he  still  retains ;  and  when  intoxicated,  he  may  be  seen  in 
the  mixed  costume  of  an  English  admiral  and  Indian  chief. 

It  is  a  very  common  practice  of  the  Shaste,  Umpqua,  and  Boque 
River  Indians,  to  sell  their  children  in  slavery  to  the  tribes  inhabit- 
ing the  banks  of  the  Columbia  Eiver.  During  my  tour  through  the 
Willamette  valley  in  1848, 1  met  a  party  of  Tlicki tacks  returning 
from  one  of  these  trading  excursions,  having  about  twenty  little  boys, 
whom  they  had  purchased  from  the  Umpqua  tribe. 

115. 

MARY  AND  ACHATA. 

(Painted  1847.) 

Willamette  Falls  Squaws.  This  group  belong  to  the  great  family 
of  Chinooks,  or  Flat-Heads. 

116. 

WILLAMETTE  FALLS. 

(Painted  1848.) 
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TLICKITACKS. 


lit. 

CASINO. 

(Painted  1848.) 

This  chief  is  one  of  the  Tlickitack  Tribe^  and  the  principal  chief 
of  all  the  Indians  inhabiting  the  Columbia  Hiver,  from  Astoria  to 
the  Cascades.  In  the  plenitude  of  his  power  he  travelled  in  great 
state,  and  was  often  accompanied  by  a  hundred  slaves,  obedient  to 
his  slightest  caprice.  The  bands  over  whom  he  presided  paid  him 
tribute  on  all  the  furs  and  fish  taken,  as  also  upon  the  increase  of 
their  stock,  to  support  him  in  this  affluence. 

He  was  the  petted  chief  of  the  Hudson's  Bay  Company,  and 
through  him  they  are  undoubtedly  much  indebted  for  the  quiet  as- 
cendancy they  always  maintained  over  these  tribes. 

It  is  said  that  on  visiting  Fort  Vancouver,  his  slaves  often  carpeted 
the  road,  from  the  landing  to  the  fort,  with  beaver  and  other  furs,  a 
distance  of  a  quarter  of  a  mile ;  and  that  on  his  return,  the  officers  of 
the  Hudson  Bay  Company  would  take  the  furs,  and  carpet  the  same 
distance  with  blankets  and  other  Indian  goods,  as  his  recompense. 
He  is  now  an  old  man,  having  outlived  his  prosperity  and  posterity, 
to  see  a  once  numerous  people  reduced  to  a  few  scattered  lodges, 
which  must  soon  disappear  before  the  rapidly  growing  settlements 
of  the  adventurous  pioneers. 


WALLA-WALLAS. 


Thet  reside  on  the  Walla- Walla  River,  in  the  northern  part  of 
Oregon,  and  subsist  chiefly  upon  salmon,  with  which  their  streams 
abound. 
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118. 

PEO-PEO-MUX-MUX,  or  YELLOW  SERPENT. 

(Painted  1847.) 

Principal  Chief  of  the  Walla- Wallas,  commonly  called  by  the  Hud* 
son's  Bay  Company,  Serpent  Jaune. 

There  are  many  incidents  of  thrilling  interest  in  this  man's  life, 
one  of  which  will  serve  to  show  his  cool,  determined  courage. 

In  the  year  1841,  his  eldest  and  favourite  son,  of  twenty-two  years, 
had  some  difficulty  with  one  of  the  clerks  of  the  Hudson  Bay  Com- 
pany, which  terminated  in  a  hand-to-hand  fight.  The  young  chief 
coming  off  second  best,  carried,  with  the  tale  of  his  inglorious  exploit, 
a  pair  of  black  eyes  to  his  father's  lodge.  The  chiefs  dignity  was 
insulted,  and  the  son's  honour  lost,  unless  the  officer  in  charge  of  the 
fort,  Mr.  Archibald  McKinley,  should  have  the  offender  punished. 

The  old  chief,  at  the  head  of  one  hundred  armed  warriors,  went 
into  the  fort,  and  demanded  the  person  of  the  clerk  for  punishment. 
Mr.  McKinley,  not  having  heard  of  the  difficulty,  was  taken  quite 
by  surprise,  and  after  instituting  inquiries,  he  found  nothing  to  cen- 
sure in  the  conduct  of  the  young  man.  This  decision,  having  been 
made  known  to  the  old  chief,  resulted  in  an  animated  discussion  of 
the  case.  The  Indians  were  not  to  be  appeased,  and  sokne  •f  the 
warriors  attempted  to  seize  the  clerk ;  but  being  a  powerful  and  ath- 
letic man,  he  defended  himself  until  Mr.  McKinley  gave  him  a  pistol, 
reserving  two  for  himself,  and  charging  him  not  to  fire  until  he  should 
give  the  word.  The  crisis  was  now  at  hand — the  war-cry  was  sounded, 
and  the  savages  had  raised  their  weapons  to  spill  the  white  man's 
blood.  Mr.  McKinley  rushed  into  an  adjoining  room,  and  seizing  a 
keg  of  powder,  placed  it  in  the  centre  of  the  floor,  stood  over  it  with 
flint  and  steel  raised,  and  exclaimed  that  they  were  all  brave  men, 
and  would  die  together.  The  result  was  the  immediate  flight  of  all 
the  Indians,  save  the  old  chief  and  his  son. 

As  soon  as  the  warriors  had  gained  the  outer  walls  of  the  fort,  the 
gates  were  closed  against  them ;  while  they,  halting  at  a  respectful 
distance,  were  in  momentary  expectation  of  seeing  the  fort  blown  to 
atoms. 

Mr.  McKinley  then  qu^thr  ^*«iflelf  with  the  old  chief  and 

his  8on|  and 
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The  principal  settlement  of  this  nation  is  on  the  banka  of  b  nmall 
creek  flowing  into  the  Walla- Walla  Kiver,  about  twenty  miles  from 
its  oonfluenoe  with  the  Columbia. 

Uoder  the  BDperinteudenoe  of  the  late  Dr.  Whitman,  (their  mis- 
sionary,)  this  nation  cultivated  large  fields  uf  corn,  wUeat,  potatoes, 
and  other  vegetablos,  which,  with  the  fish  that  annually  visit  the 
Streams  watering  their  country,  enabled  tbem  to  live  in  comparative 
afflnencc. 

They  also  raised  large  stocks  of  cattle  and  horses,  which  they  bar- 
tered to  the  Hudson's  Bay  Company  for  arljcles  of  European  uanu- 
fsuture ;  so  that  ibey  were  not  only  above  want  but  the  wealtbiust 
tribe  in  Oregon. 

It9. 

TE-LO-KIKT.  OR  CRAW-FISH  WALKING  FORWARD. 
Principal  Chief  of  the  Caynsea,  and  one  of  the  principal  actors  in 
the  inhnman  butchery  of  Wailctpn.    Was  bung  at  Oregon  Cily,  June 
3d,  1850. 

1-iO. 

SIIU-MA-IIIC-CIE,  oa  PAIXTED  SIIIBT. 

(PaiDldd  1817.) 

One  of  the  chief  Cayuse  Braves,  and  son  of  Te-lo-kiki,  and  one  of 
the  active  murderers  of  tbe  Mission  family. 

After  the  massacre,  this  man  was  one  who  took  a  wife  from  the 
captiTe  females — a  young  and  beautiful  girl  of  fourteen.  In  order 
to  gain  her  qniet  submission  to  his  wishes,  he  threatened  to  take  the 
life  of  her  mother  and  younger  sisters.  Thus,  in  the  power  of 
MTBges,  in  a  new  and  wild  country,  remote  from  oivilisation  and  all 
^_  Iwpe  of  restoration,  she  yielded  hereelf  to  one  whose  hanJii  were  yet 
^H    wet  with  the  blood  of  an  elder  brother. 
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Daring  the  negotiationg  for  tbese  captivea,  (by  Chief-faclor  Ogdcn,) 
and  Bubacquent  to  their  deliverj,  this  man  spoke  with  much  feeling 
of  bis  attachment  to  hia  white  wife,  and  urged  that  she  ahould  still 
live  with  bim.  He  said  he  was  a  great  warrior,  possessed  many 
horses  and  cattle,  and  would  give  them  all  to  her — or  if  she  did  not 
like  to  reside  with  his  people,  be  would  forsake  bis  people,  and  make 
the  country  of  ber  friends,  the  pale  faces,  bis  home. 

131. 

TDM-SUC-KEE. 
Cajnse  Brave.     The  great  ringleader  and  first  instigator  of  the 
Wailetpu  massacre — was  hung  at  Oregon  city,  June  3d,  1850. 

133. 

WAIE-CAT— ONE  THAT  FLIES. 
Cayuse  Brave  and  son  of  Tam-sao-kee.  This  man,  though  jonog, 
was  an  active  participator  in  the  massacre  of  Dr.  Whitman,  and  com- 
mitted many  atrocities  upon  the  defenceless  captives.  He  escaped 
the  ignominious  death  which  awaited  those  not  more  guilty  than 
himself. 

133. 

Massacre  of  Dr.  Whitman's  family  at  the  Wailetpu  Mission,  in 
Oregon,  29th  of  November,  1847. 

134. 

Abduction  of  Miss  Bewley  from  Dr.  Whitman's  mission. 

135. 

CASCADES  OF  THE  COLUMBIA  RIVER. 

136. 

SALMON  FISHERY  ON  THE  HEAD-WATEB3  OF  THfi 
COLUMBIA. 


NEZ  PEECES.— PELOC8E3. 


NEZ   PERCES. 


Tais  tribe  occupies  the  countr;  od  the  bead  waters  of  Soale  River. 
They  are  Dumerous  and  warlike. 

13§. 

TIN-TIN-METZE. 

(P«nt«d  18«.)  * 

A  Nez  Percfi  Chief. 


PELOUSES. 


A  SMALL  band  occupying  the  valley  of  the  Pelouae,  near  its  oon- 
flneoce  with  Snake  River. 

139. 

KEOK-SOES-TEE. 

(Painted  1817.) 

A  Pelouae  Brave. 

130. 

VIEW  ON  THE  PELOUSE  RIVEB. 

131. 

PELODSE  FALLS. 
TfiH  Wulifiil  cascade  is  situated  aboat  nine  miles  from  the  jnno- 
tion  of  the  Pelouse  with  Snake  River,  and  ia  eatimated  at  three 
hnndred  feet  in  height.     According  to  an  old  tradition,  the  Great 
Irit  eaufed  this  barrier  to  rise,  to  prevent  the  salmon  from  passing 
id  of  Indians  living  on  its  head-waters,  with  whom  be  was 


68  PELOUSES.— SPOKANES. 

132. 

VIEW  IN  THE  CASCADE  MOUNTAINS. 

133. 

VIEW  ON  THE  COLUMBIA. 

134. 

VIEW  ON  TUE  COLUMBIA. 

135. 

THE  ARTIST  TRAVELLING  IN  NORTHERN  OREGON  IN 

THE  MONTH  OF  DECEMBER. 

136. 

VIEW  OF  MOUNT  HOOD. 

13T. 

CASCADES  OF  THE  COLUMBIA. 

138. 

THE  GREAT  DALLES  BASIN,   AND  VIEW  OP 

MOUNT  HOOD. 


SPOKANES. 


Reside  on  the  Spokane  River,  and  oconpy  the  country  on  the 
Columbia  River  as  high  as  the  -10°  of  latitude. 

Thev  subsist  chiefly  on  salmon,  which  are  caught  in  great  abun- 
dance during  the  fishing  season,  and  dried  for  winter  consumption. 
Owing  to  a  scarcity  of  game,  and  their  improvidence,  they  are  fre- 
quently reduced  to  great  want,  and  exist  for  months  on  moss  and 
roots.  Small  parties  join  the  Flat  Heads,  and  the  Coeur-de-Lions, 
(who  occupy  the  adjacent  territory,)  in  their  buffalo-hunts  on  the  side 
of  the  Rocky  Mountains. 
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139. 

SE-LIM-COOM-CLU-LOCK,  or  RAVEN  CHIEF. 

(Painted  1847.) 

Commonly  called  Ugly  Head.  Principal  Chief  of  the  Spokanee, 
or  Flat-Heads,  residing  on  the  waters  of  the  Spokane  River.  When 
abont  to  commence  the  painting  of  this  portrait,  the  old  chief  made  a 
sign  for  me  to  stop,  as  he  wished  to  give  me  a  talk.  He  spoke  near 
an  hour,  and  said  that  his  people  had  always  been  friendly  with  the 
whites — that  some  of  the  first  "  long  kntve^*  that  came  to  his  country 
had  taken  wives  from  among  his  women,  and  had  lived  among  them 
— they  were  his  brothers — he  had  adopted  the  white  man's  religion, 
and  had  used  his  influence  to  promote  Christianity  among  his  people. 
Shortly  after  the  butchery  at  the  Wailetpu  Mission,  a  rumour  reached 
the  Spokanes  that  the  Cayuses  were  coming  to  murder  the^milies  of 
Messrs.  Walker  and  Eels,  missiooaries  located  among  them  at  Fishi- 
makine.  The  old  chief  collected  his  people,  and  with  their  lodges 
surrounded  the  mission,  declaring  the  Cayuses  should  first  murder 
them.  In  the  mean  time,  Messrs.  Walker  and  Eels  prepared  them- 
selves^ by  barricading  their  houses,  to  resist  the  fate  of  their  co- 
labourers  to  the  last  extremity.  At  this  exciting  moment,  a  report 
reached  the  Spokanes,  that  a  number  of  their  people  residing  in  the 
Willamette  valley  had  been  killed  by  the  Americans,  in  retaliation 
for  the  Wailetpu  massacre*  The  youDg  warriors  collected  for  the  pur- 
pose of  protecting  Messrs.  Walker  and  Eels  from  the  hands  of  the 
murderous  Cayuses,  now  became  clamorous,  and  were  with  great  diffi- 
culty restrained  from  spilling  their  blood  themselves.  The  old  chief 
told  them  the  rumour  might  be  false ;  and,  by  his  influence  and  good 
sense,  the  lives  of  these  pious  labourers  in  the  cause  of  Christianity 
were  spared. 

Messrs.  Walker  and  Eels  were  subsequently  taken  from  the  mission 
to  Fort  Colville  by  the  old  chief,  fearing  the  responsibility  of  protect- 
ing them  from  the  Cayuses  and  his  own  impetuous  warriors,  if  the 
rumoured  death  of  their  friends  in  the  Willamette  should  provS  true. 
After  remaining  some  weeks  at  Fort  Colville,  they  were  taken  by  a 
company  of  Oregon  volunteers  to  the  settlements,  where  they  still 
reside. 


140. 

KWIT-TEAKX)-KOO-SUM. 

(PiiDUd  IMT.) 

Big  Star  Chief,  a  Medicine-mfta  of  the  Spokanes.  Whenever  > 
person  ia  sick,  this  tribe  suppose  that  the  spirit  has  left  the  body, 
and  hoTera  invisibly  in  the  air,  nntil  it  can  be  charmed  or  brought 
back  through  the  agency  of  the  medi cine-man.  To  accomplish  this 
end,  the  patient  is  placed  in  a  sitting  posture,  enveloped  in  a  buffalo- 
robe,  or  other  covering,  having  only  the  top  of  the  head  exposed. 

The  medicine-man  then  commencea  dancing  and  singing  arouod 
the  patient,  gesticulating  mysteriously,  and  often  clutching  in  the  air 
with  bis  hands,  as  if  in  the  act  of  catching  something.  The  spirit  is 
supposed  to  be  attracted  by  the  chaut,  and  to  hover  near  the  aper- 
ture at  the  top  of  the  lodge;  and  the  dance  is  often  continued  for  an 
hour  before  it  can  be  caught.  It  is  then  pressed  and  rubbed,  as  the 
medicina-man  pretends,  through  the  patient's  skull,  whose  recovery, 
if  not  soon  effected,  he  supposes  to  be  thwarted  by  his  having  caught 
the  spirit  of  some  other  person ;  and  it  then  becomes  necessaiy  to 
undo  bis  work  by  setting  it  at  liberty,  and  repeating  the  perfonnanoe 
antil  the  right  spirit  is  caught. 

During  my  stay  among  this  people  much  sickness  prevailed,  and  I 
was  oflen  kept  awake  all  night  bj  the  wild  chant  and  monotonous 

This  chief  has  four  wives,  whom  he  supports  in  Indian  afBuence 
by  the  successful  practice  of  his  art  of  conjuration.  lie  possesses  a 
contitenaoce  of  great  intelligence,  and  seemed  to  doubt  my  ability  to 
transfer  it  correctly  to  the  canvas.  But  ihe  picture  proved  to  be 
highly  satisfactory,  and  be  became  my  daily  visitor,  and  acknow- 
ledged me  to  be  "  big  medicine." 
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EAI-MISH-KON,  oa  MARKED  HEAD. 

Spokane  Chief. 

143. 

KAI-ME-TE-KJN,  or  MARKED  BACK. 
Spokane  Brave. 
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143. 

PA-SE-LIX. 
Spokane  S(|aaw. 

144. 

TIN-TIN-MA-LI-KIN,  or  STRONG   BREAST. 


STONY    ISLAifD   INDIANS. 


Reside  in  the  vicinity  of  Fort  Okanagan^  Upper  Columbia  River, 
and  subsist  by  tishing. 

145. 

III-UP-KKAN. 
Stony  Island  Brave. 

146. 

LAII-KIES-TUM. 
Stony  Island  Squaw. 

147. 

SO-HA-PE. 
Stony  Island  Brave. 


OKANAOASS. 


OKANAGANS. 

I4R. 

WAH-PUXE. 
CmEr  of  the  Priest's  Rapid. 

149. 

KO-MAI^KAN,  OB  LONG   HAIR, 
An  Okanigiin  Mcdiciae-nmD. 


SIN-PAH-SOX-TIN. 
Okiiimgan  Sguxw. 


VIEW  ON  THE   SPOKANE   RrVER. 


J.  M.  STAXl.BY,  THE  ARTIST. 

r.iiirvd  by  A.  B.  Moon,  IBSl. 
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INTRODUCTION. 


Thx  preaeot "  Catalogue  of  North  American  Birds"  has  been  reprinted, 
with  some  changes,  from  the  one  in  qaarto,  forming  a  portion  of  the 
report  on  North  American  Birds,  in  Vol.  IX.  of  the  Reports  of  the  Pacific 
Railroad  Sorrey,  and  published  as  a  separate  paper,  by  the  Institution,  in 
October,  1858.  Its  object  is  to  facilitate  the  labelling  of  the  specimens  of 
birds  and  ^;g8  in  the  Mnsenm  of  the  Institntion,  as  also  to  serve  the  pur- 
poses of  a  check  list  of  the  species. 

Copies  printed  on  one  side  of  the  paper  only,  for  labelling,  or  on  both 
sides,  for  miscellaneous  purposes,  will  be  furnished  to  institutions  and  indi- 
Tiduals  on  application. 

JOSEPH  HENRY, 
Secretary  S.  L 
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Turkey  Bazzard. 

Brown  Uawk.         ^^H 

22.  BUTEO  HARI.AMT.  BosArABli^^H 

CallfornJa  Tultnre. 

Uarlan's  Uawk.        ^H 

CATHABTES  ATRATtJS.  Lesso:). 

2S.  BITTBO  BORBAUB.  TiKiu..     I^H 

Black  Tallure. 

Red-tailed  Uawk.           ^H 

CATHARTES  BXTRBOVIANlJa,  Cassis. 

^4.  BUTEO  MOHTAHnS.  NinTAI4.^H 

Mexican  Vulture. 

Western  Red-tail.      -^H 

PALCO  ANATITM,  Bdhafaetk. 

26.  BUTEO  LINEATUB,  JAaniNl.  ^^M 

Duck  Havrk. 

Red-Hhuuldered  Uawk.  ^H 

FAI.CO  inOHICBPS.  CAasiw. 

'26.  BUTEO  ELEQANa,  Cassir.        ^^M 

Black  Capped  Uawk. 

Red-bellied  Uawk.          -^^^ 

HTPOTRIORCHia  COLTJMBARIUB,  Oe. 

27.  BUTEO  PEHNaYLVAHICUB,  ^S 

FIgreon  Ilank. 

Broad-winced  Uaivk. 

HYPOTHIOBCHia  ACTRANTTUS,   Kali-. 

28.  BUTEO  OXYPTBRU8.  Cabmk. 

Orange-breasted  Bamk. 

Sharp-wlnRcd  Uawk.    J^f 

HTPOTRlORCms  FEMORAUS,  Gbay. 

20.  BUTEO  COOPERI.  Cutis.         ^^M 

Aplomado. 

California  Hawk.              ^8 

FALCO  FOLTAaRUS.  Casbin. 

30.  ARCHIBUTEO  LAGOPUS,  Qkat. 

Prairie  Falcon. 

Boa^b-legged  Uawk. 

FALCO  CANDICANS.  Gmslin. 

31.  ARCHIBUTEO  SANCTI-^OHAHini 

Jer  Falcon. 

Black  Hawk. 

FALCO  IBLANDICUS,  Sabihi. 

32.  ARCHIBUTEO  FERRTTOINBUS,  Ot. 

Jer  Falcon. 

Squirrel  Uawk. 

33.  ASTURIWA  HITIDA,  Bonap. 

Sparrow  Uawk. 

Mexican  Havrk. 

ASTUR  ATRICAPILLOS.  Bohap. 

34.  WAUCLERUB  FCHCATUB,   Viocni 

Goshawk. 

Swallow- tailed  Uawk.       j 

ACCIPITER  COOPBHU.  BuSAr. 

35.  ELANUB  LEUCURUB,  lloKAr.tffl 

Cooper's  Uawk. 

Wblte-tailed  Uawk.     "^^ 

ACCIPITER  MEXlCAWUa.  8«..!.s. 

3G.  ICTINIA  MiaSIBBIPPIBNaiS,  Ou 

Blue -backed  Uawk. 

nilssUslppl  Kile. 

37.  ROBTRHAMUa  80CIABILIB,  U'Oii 

Sbarp-sblnned  Uawk. 

Black  Kite. 

BUTEO  BWAmSOm,  BoHAP. 

38.  CIRCna  BUDBOWmS,  V.wnoT. 

Swainson's  Uawk. 

Itlarsh  Uawk. 

BUTEO  BAIRDn,  Hoi. 

39.  AQUILA  CAlTADEHaia.  CiKniN 

Balrd'D  Hawk. 

CUilden  Eagle;  RInK-tulled  Eag|« 

BUT£0  CALTTRUa.  Caisix. 

40.  HALIAETUB  PELAOIOU'      ^gM 

Slack  Aea-iail. 

Aorlkcru  Htm  U      ^^H 

ULXABTITS  WASHHrOTOin^  Jau>. 

WaHUlDgloo  Eagle. 

Snowy  Owl.                       ^^| 

IAI.IA13TDS  Ai.mnrr.t.A.  Cut. 

62    SUHNIA  ULUJUi,  Bomaf.              ^31 

Gray  Sea  Eagle. 

Uawk  Owl. 

lATJATITna  I-IItrCOCEPHALUS,  S^riuiiT. 

63.  CONORU3  CAROLIKEWaia,  Kotul 

Bald  Eagle. 

Parakeet. 

AHDION  CAROUKENSIB,  Bom 

(H.  RHTHCHOPSITTA  PACHYHHTHCB 

Fish  UawU. 

Thlck-bUled  ParroU^ 

OLTBORU3  THAH0S,  Casbi.h. 

66.  TROOON  MBZICAHITS,  SwAm^jS 

Caracara  Cagle. 

Mexican  Trt^on.        J^ 

■RAJCTHnX  UKICINCTUS.  Cassi.-.. 

S6.  CROTOFHAOA  RUOIROSTHia,  8*. 

UarrlH*  Buzzai-d. 

Black  Parrot. 

TRIX  FRATINCOI.A.  Bonaf. 

67.  CHOTOPHAGA  ANT.  Ll»«. 

Barn  Owl. 

ADl. 

UBO  VIROIKIAMUS,  Bosaf. 

fie.  GBOCOCOTX  CAUPORNIANOa  Bx, 

Great  Domed  OwL, 

Palsano;  Chaparral  Cock. 

COPS  A6IO.  BosAP. 

U!).  COCCTaUS  AUBRICAirua   BoK^^r. 

Mottled  om. 

Tellow-billed  Cuckoo. 

COPS  MoCAIin,  CA8B1K. 

ireatero  Mottled  Onl. 

BlacK-billcd  Cuckoo. 

TUS  WILSONIANUB,  Liik»<x. 

71.  COCCTGCS  MINOR.  Cab.              ^^ 

Long-Eared  Ofrl. 

Mangrove  Cuckoo.              ^^H 

RACHTOTUS  CASSIim,  Bbeher. 

72.  CAMPBPHILnS  PRIHCIFAZJa!^3 

Short-Eared  Owl. 

iTory-bliied  Woodpecker. 

YHimJM  CINERBDM,  Al'D. 

73.  CAMPBPHILnS  IMPERIAUa.  OuL 

Great  Gray  Owl. 

Imperial  Woodpecker,  ^m 

TBNIUM  KEBULOSUM,  Ou.iv- 

71.  PICnS  VILLOBU8,  Lihm.               ^^| 

Barred  Owl. 

Hairy  w^oodpecker.            ^^H 

YOTALE  RICHABDSOinj,  Bohaf. 

TS.  FJCDS  HARSISn.   Aod.              .^^H 

SparrotT  Owl. 

llarrls'  Woodpecker.          ,^^^| 

TCTALB  ALBIPRONS,  Casein. 

76.  PICUa  PUBBSCBHS,  Likk.         ^^M 

HIrtland'K  Owl. 

Dow^ny  Woodpecker.          ^^^M 

TCTALB  ACADICA,  Bo». 

77.  Picas  OAIRDNERI,  Asp.           ^^H 

gaw-nhetOwl. 

Galrdner'H  Woodpecker.        ,^H 

7S-  PICDS  NDTTAIJJ.  Gahbel.           ^^| 

fralrlo  Owl. 

nrultatrs  woodpecker.         .,^H 

^■HS  CUNICUt^RIA.  B.IN. 

79.  PICnS  SCALARIS,  Waohb.         ^H 

■MMMlni  «nl. 

Texaa  Sapsncker.             ^^H 

BO    PTrTTTB  BORBALIS.  Vmu.        ^^^^ 

«^V«v>l.  ^_^^^^^^ 

^^_               Waodpecker.^^^H 

re  AXBOT-AttTATtrS,  SAimt. 

100.  LAMPORinS  UAVOO,  SwAHnC^^I 

to-headed  Woodpecker. 

IHansoHnmmlngBlrd.         ^M 

SIDES  AHCTICUS,  Obat. 

101.  THOCHILns  COLUBRIS,  Lwi.       "^ 

ee-toed  Woodpecker. 

DammlnK  Bird. 

JIDBS  HIRSUTUS,  Gbat. 

102.  TROCHILUS  ALEXABTDHI,  EoDttC.  &W 

d  Ikree-toed  Woodpecker. 

Black-cblnned  Bamming  Din 

Drone  DORSAUS.  Baibd. 

1  tbree-toed  Woodpecker. 

ITROPICXrS  VAHlUa,  B*[i.D, 

104.  BELABPHOR0S  PX.AT7CERCU8.  Oo 

ow-bellled  Woodpecker. 

Uroad-lalled  BammlDgBlrd 

YROPICnS  NDCHAlJa.  BAiBn 

105.  ATTHIS  ANNA,  Rbicbemb.             -^H 

ed-lhroated  Woodpecker. 

Anna  Bumming  Bird,             ^^| 

TTBOTICVB  RUBEB.  Doibd. 

100,  ATTHIS  COSTAE,  Rkk-hikb.       ,    ^^ 

-breasted  Woodpecker. 

Ruffed  Bumming  Bird. 

rYROPICTJS  WHilAMSONn,  BAmn. 

107-  PANYFTILA  MEr.ANOI.BTTCA,  Eaibc 

Williamson' I  Woodpecker. 

White-lhroated  Swift. 

TTlOPICUa  THYHOroEUS.  Baihd. 

108.  NEPHOECETBS  MIOEH,  Baird. 

ron-n-lieaded  Woodpecker. 

Black  smrt.              -^_ 

.OToarns  pn-EATua  baibd. 

100.  CHAETURA  PBLASOIA.  SriPffi^^H 

Black  Woodpecker. 

Cblmner  Swallow.       '^^ 

TTmns  CAROLiirns,  dosap. 

no.  CHAETURA  VAUXII.  Db  Kai. 

d-bellled  Woodpecker. 

Oregon  SwIR. 

TIIRUS  FLAVrVENTHIB,  8w. 

in.  ANTROSTOMUS  CAROLZKBNBIS,  Oo 

low.bcllled  woodpecker. 

Cbuck-wlirs-wldow. 

TURUS  UROPTOIAHa.  Baibi.. 

112.  AlITROSTOMDS  VOdPERUB,  BosAr 

Gila  Woodpecker. 

Whip-poor-wlll. 

ANERPE3  ERYTHHOCBPH  ALUS.  Sw. 

113.  AKTROaTOMUa  NUTTALLI,  Cabbim. 

Red-beaded  Woodpecker. 

Poor-Will.                 ^ 

.AiniRPEa  FOHMICTVOHUa,  Bonaf. 

lit.  CHORDEILBB  POPETTTB.  BAiWh^H 

California  Woodpecker. 

Night  Uawk.               ^^ 

.AHEHPES  TORQUATUa,  Bohap. 

LewlN'm  Woodpecker. 

WcHtcrn  Night  Hawk. 

APTES  AURATDS,  Swaiuson. 

110.  CBORDEILES  TEXBHSIS,  Lawbinck 

sllow-Rbaned  Flicker. 

Texas  Night  Bawk.     ^M 

APTES  UBXICAMUS,  Swairs- 

ma.  NTCTIDROMUS                               ^M 

Red-ihaned  Flicker. 

Pauraquc.                           ^^| 

117.  CERTI.E  ALCTON,  Boie               ^^M 

flrbrld  Woodpecker. 

Belled  HIng-Qsber.               ^H 

AFTBB  CHRTSOIDB8,  Baibd. 

11».  CERTLB  AMERICANA,  Bmi:.    ^^H 

■j^^^^^^^^^^^^ 

Texas  lUng-Asbcr.            ^M 

MOMOTUS  CAliHUUUHKB,  ■  flotrtn. 

1S9.  COKTOPUS  VIRBIfR  C»«.  ^^^^| 

«aw.blll. 

'Wood  Pewee.               ^^^H 

PACHTRHAMPHD-S  AOLAIAB,  UrncB!. 

140.  EMPIDONAX  THAUill.   BaI«^^ 

Ro§c-tbroated  Flycalcber. 

Traill's  Flycatcher. 

BATHMmimns  major,  Cad. 

141.  EMPIDONAX  PUBILLUa.  Cab. 

Tbick-lilll. 

Little  Flycatcher. 

MlLVULnS  TYRANMTJS,  Cosap. 

142.  EMPIDONAX  MINIUU&   Kaiud. 

Fork-tailed  Flycatcher. 

Least  Flycatcher. 

MILVTJLUa  POHFTCATUB,  Sw. 

113.  EMPIDONAX  ACADICOS,  B»i«d, 

SclNsor-lafl. 

Green -crested  Flycatcher. 

TTRANNUS  CAROLIKEHSIS,   BAinn. 

144.  EMPIDONAX  FI<AVIVZtKTRI8,  Bui 

KIni;  Bird  ;  Be«  Bird. 

Vellow-bellled  Fircalcber. 

TTHAinnrs  douihtcz:msis,  Ricb. 

144a.  EMPIDONAX  DirPICIIJB,  BilBD. 

Gray  King  Illrd. 

Wentern  Flycalcber. 

TTHANNOa  VBRTICALIS,  Sat. 

146.  EMPIDONAX  HAMMONDn.  Rviu.. 

Arkansas  Flycatcher. 

Ilamniond'a  Flycatcher, 

TYRANNUS  VOCrFBRANS,  Sw. 

146.  EMPIDONAX  OBaCURUa,  Bairu. 

I'aisln'H  Flycatcher. 

WrlKfat'D  Flycatcher. 

TTRANNUS  CODCHZI.  Biird. 

147.  PTHOCEPHAL0S  RUBIMEUa.  Hm 

Coach's  Flycalcber. 

Red  Flycalcber. 

TTRAKNUS  MELANCHOUCUS,  Vi.et.l, 

148.  TUHDUS  MuaiELINUS,  Ok. 

Silent  Flycatcher. 

Wood  Tbruah. 

MTIAHCHUS  CRINITUS.  Cab. 

Great  Crested  Flycatcher. 

Hermit  Tbruflb.                 ^m 

MTIAHCHUS  MEXICANUS.  llunn. 

MSa.  TtJRDHa  SILENS,  Swaixok.  -  ^^| 

Ash-lhroated  Flycalcber. 

Sllenl  Tbrosb.             .^H 

MTtARCHUS  COOPEiRI.  Baiiid. 

100.  nnmns  nanda  adp.         ^H 

Mexican  Flycalcber. 

Dn-arr  Thrush.                 ^^M 

MTIARCHCa  LA  WRENCH,  Batrp. 

IJl.  TURDUS  PD3CE8CENS,  Svm^^| 

Lawrence's  Flycatcher. 

Wilson's  Thrush.    ^^| 

SATORNia  NIGRICANS,  Bohap. 

162.  TURDUS  UBTULATDE^  Niti«||^^| 

Ulack  Flycatcher. 

Oregon  Thrusb.        ^^^| 

SA70RNIS  ruscns,  Bmro. 

I63.  TURDna  8WAIN30N7I.  Ctt^^^f 

Pewee. 

Oilve-bBckedThrotb,    J^M 

SATORNIS  SAYUa.  Ba.bd. 

154.  TURDUS  AUCIAB,  Baibb.       ^^H 

Say's  Flycatcher. 

Gray -Cheeked  Thrusb. 

CONTOPUS  BORBAUa,  Bacbd. 

166.  TURDUa  MIORATORIUa^  Lixs 

Ollve-slded  Flycatcher. 

Robin.                               1 

CONTOPaa  RICHARDaONH,  Ba.bo. 

1&G.  TURDUS  NAEVIDB,  Qnuut.   ^^H 

Sborl-lrs^ed  Peivee. 

Varied  Thrusb.            ^^^| 

stone  Chat. 

Yellow-breasted  Cbat.               ^| 

iUA  SIALIS,  Baibd. 

177.  ICTBHIA  LOMOICAUDA.  Lawil         " 

Bluo  Bird. 

I.on|i:-talledCtaat. 

IJB.  HELMITHERtrS  VBRMIVORDS.  Bokap, 

Western  Blue  Bird. 

Worm-eulluK  Warbler. 

U.U,  ARCnCA.  BwAisi. 

t;n.  HELMTTHERTTS  SWAINSONH.  Bdkap. 

J  Mountain  Blue  Bird. 

Swalnson's  Warbler. 

ain.US  CALTNDITLA,  Liobt. 

180,  HELMIMTHOPHAGA  FINDS,  Bajbd. 

Bubr-crowned  Wren. 

Blue-wlnged  Yellow  Warbler. 

ailZ.ua  BATRAFA.  Light. 

Mdea-crested  Wren. 

Golden-H'Insed  Warbler. 

0171.08  CUVIERI,  AtTD. 

182.  HBUttlNTHOPHAOA  BACHMAMl  Ca 

Tier's  Golden  Crest. 

Bacbmau's  WarbK^r 

UROBATA  MBXICANA,  Baibd. 

183-  HELMINTHOPHAOA  RUFICAPILLA.  [ 

ITaler  Ouzel. 

NastaTUIe  Warbler. 

THITS  LUDOVZCIANU8.  Lioiit. 

I><r,u.  HRLMINTHOFHAOA  VIRannAE,  Bah 

Tit-lark. 

Mountain  Warbler. 

OCORTB  BPRAOUEH,  Sciat«k. 

18*.  HBLBDNTHOPHAaA  CELATA.  Baibl,. 

Missouri  Skjiark. 

Orange-crowned  Warbler. 

nOTILTA  VASIA.  Vieill. 

185.  HBLUmTHOPHAGA  PBRBORINA,  C< 

ck  md  wiiKe  Creeper. 

Tennessee  Warbler. 

;  tanorn/FA  IiONGIROSTRIS.  Baibd. 

186.  SEnTRUa  AUROCAPlLLUa,  8w. 

■.ons-bllled  Creeper. 

Uolden-crowned  Tbruib. 

187.  SEnmuS  NOVEBORACENSIS,  KuR. 

Bine  Yellow-back. 

Water  Tbrusb. 

noirOTABIA  CITRBA.   Batud. 

188.  BBIURnS  LDDOVICIAHTja,  Bo.vap. 

■rotkonotary  Warbler. 

Large.billeil  Water  Tbrusta. 

>THL'TPIS  TRICHAS,  Cab. 

189.  DEWDROICA  VIRENB.  B.uri.. 

rjland  Tel  low-throat. 

Black-lb roated  «reen  Warbler. 

)THLTPI8  VBLAT08.  Cab. 

leo,  DBKDROICA  OCCIDBNTALia.  Baibj.. 

rajr-taeaded  Warbler. 

Western  Warbler. 

)TBX.TFIS  PHILADELPHIA.  Baibd. 

lUI.  DENDROICA  TOWKSEWDn.  Da.rd. 

ncaiPBlnff  W^arbier. 

Townsend's  Warbler. 

HTBLTFIS  aUCOILLITRATI,  Baird. 

132,  DENDROICA  NIGREBCENS,  Baibd. 

Hac«llllvray'8  Warbler. 

BiBck-tbroated  Gray  Warbler. 

fKHlB  AGILIS,  Baibd. 

103.  DENDROICA  CANADEMBIS,  Baibd. 

•«Ucvt  Warbler. 

Blacb-tbroated  Blue  Warbler. 

xa  roRaaosDs,  baibu. 

m.  DENDROICA  CORONATA.  O^Ar. 

acki  Warbler. 

^^m 

^mnjROICA  ADDOBONH,   BAmn. 
Audabon'H  Warbler. 
DBNDROICA  BLACKBUIunAlI,  Baibd. 

Blachburnlan  Warbler. 
DENDROICA  CABTAI7BA.  Baibd. 

Bay-breastedWarbler. 
DBNDHOICA  PINUS,  Baisb. 
Plne-creepIng  Warbler. 
DEHDROICA  MONTANA,  BAttin. 

Dlue  noiintaiD  W^iirbler. 
DENDROICA  PENNSTLVANICA,  Baied. 

Chest  nn  (-Hided  Warbler. 
DENDROICA  CAERULEA,  Baied. 

Blae  W^arbier. 
DEKDHOICA  STRIATA,  Ba.eb. 

BlacK  Pall  Warbler. 
DENDROICA  AESTIVA,  Baird. 

Tellow  Warbler. 
DENDROICA  MACULOSA,  Daibd. 
Black  and  Yelloir  Warbler. 
DEITDROICA  KtRTLANCn,  Baihd. 

HIrlland'H  Warbler. 
DBNDHOICA  TIORINA,  Baird. 

Cape  May  Warbler. 
DBNDHOICA  CARBONATA,  Baibd. 

Carbonated  Warbler. 
DBNDROICA  PAXMARUM.  Baibd. 

I'ellovr  Bed  I'oll. 
DBNDHOICA  SUPBRCIUOSA,  Baibd. 

Velio  w-tbroated  Warbler. 
DENDROICA  DISCOLOR.  BAinu. 

Prairie  Warbler. 
MYIODIOCTES  MITRATUS,  Aud. 

Hooded  Warbler. 
MTIODIOCTES  MXNUTDS.  Baibd. 

Small-headed  Fljcatcher. 
MTIODIOCTES  PUSELLUS.  Pn-- 
Creen  Black-eap  riTeafrln  r 
nODIOCTES  CAIVADBHSlr^ 
Canada  nycatcliti. 


-""^ 

er. 

^  Sw. 

1 

Sw. 
or. 


215.  MTIODIOCTES  BONAPA 

Bonaparle-8  FIjcaU 

216.  CARDELLINA  RUBRA.  I 

VerDillion  Flycatcber. 

217.  SETOPHAGA  RUTICILLA.  S«. 

Bcdstart. 

218.  SETOPHAGA  PICTA,  Bw. 

PalDled  Flycatcher. 

219.  SETOPHAGA  MINIATA.  Sw.~ 

Red-bcllled  Flycatcher. 

220.  PTHANGA  RUBRA,  Vn 

Hear  let  TaaaRCr. 

221.  PTRANGA  ABSTIVA,  Vibe 

Summer  Bed  Bird. 

222.  FTRANOA  HEPATICA.  Swum. 
Rocby  Monnlala  Tanager. 

223.  PTRANGA  LUDOVICIANA,  BoXAr. 
Louisiana  TauBger. 

221.  EUPHONIA  ELEGAN^TISSIUA,  Ob 

Blue-headed  Tanagcr. 
225.  HIRUNDO  HORREORUM,  B*Mt».- 

Bara  iwailow. 
220.  HIHUNDO  LUNTFRONS,  E 
CllflT  Swallow. 

227.  HIHUNDO  BICOLOH.  Vit 
While-bellled  Swallow*^ 

228.  HIRUnDO  THALASSINA.  | 

Tlolel  Green  Swallaw*! 
120.  COTTLE  RIPARIA,  Bon. 

Bank  Stralloir. 
!30.  COTTLE  SBRRXFENniS,  i 
Roush-wlnged  Siva  Hoi 
!3I.  PROGNE  PURPUREA, 
Purple  Hartln. 

nia.   PROGNE  

(PI.jri.l«  ) 


2Qna.  Tsr.  MTWTTS  CATmATTrS,  HaO^^H 

Black-creHfed  FIjcatcber. 

LoDS-talled  Mocker.        ^M 

rlASHSTEa  TOWNSENDH.  Cab. 

2bi.  MIBinS  CAJlOIiIMENatS,  Grat       ^^ 

Tovrnaend's  Flycatcher. 

Cat  Bird. 

LLTHIO  BOBEALIS.  B»iaD. 

265.  OBHOSCOPTES  MONTAlTUa,  Bawd. 

Ircat  Northern  Shrike. 

SlountalD  Mocking  Bird. 

ILLTRIO  LnDOVICIAKUS,  Baird. 

260.  HARPORHTNCHUS  KEDITIVUS.  Cab 

lAgserhead  Shrike. 

Calllornla  ThruHh. 

LLTRIO  BXCUBTTOROIDES,  Baisd. 

2G7.  HAHPORHTNCHnS  LECOimi.  Bonaf 

Whlle-rumped  Shrike. 

Leconte'H  Thratih. 

LLTMO  BLEGAN9,  Baibd. 

Vhlte-wln^ed  Shrike. 

Red-vented  Thrush. 

BIX3  OUVACBUS,  Vikili,. 

26G.  BABPORHTNCHTTS  CURVIROSTRIB,  i 

curve-billed  Thrush. 

EtSO  FLAVOVmiDIS,  Cabrik, 

'J6na.  HABF0RH7NCHUS  VBTULA,  Baibd. 

Tcllow-Rreen  Tlreo. 

Mexican  Thrush. 

KBO  VIBESCBITS,  Vieill. 

2;0.  HARPORHTNCHDSLOKOmOSTHIS,! 

Bartram^n  Tlreo. 

Texas  Thrasher.       ^^_ 

RBO  ALTILOQUnS,  Gbat. 

261.  HARFORHTHCHUS  BI7F08,  04^1 

Whip  Tom  KellT. 

Brown  Thrash.            ^^H 

EtBO  PHILADBLPHICUa,  Camim. 

261a.  HARPOHHTNCHUB  DONOICAUDA.  1 

Philadelphia  Vlreo. 

Long-tailed  Thrush. 

SBO  OII.Vn8,  BoXAP. 

2CZ,  CAMPTLORHTNCHtia   BRUNNBICA 

rbUnc  PI  jcatcfaer. 

PILLUS,  GttAv. 

2B3.  CATHERPES  MEXICANtTS,  Baibd. 

Bell's  Tlreo. 

TThlte-throated  Wren.   .^H 

•mo  ATRICAPILLnS.  Wootin. 

jr,4.  BALPinCTEB  OBSOLETUS.  Ca^^^| 

ack-headed  Flycatcher. 

Bock  Wren.                  ^M 

mo  MOVHBORACENSIS,  BosAP. 

3G5.  THRYOTHOHUS  LTJDOVICIANUS,  Bon. 

Wblte-ejed  Tlreo. 

Great  Carolina  Wren. 

KEO  HUTTONI,  Car», 

2ee.  THRTOTHORUa  BERLANDIEHI.  Coi.oi 

itlon^sFljealcber. 

Borlandler's  Wren. 

ElEO  SOLTTARinS,  Vieill. 

207.  THRTOTHORU8  BEWICKII,  Boaj^^ 

M-liCBded  Flycatcher. 

Bewick's  Wren.           ^H 

BBO  CASSmn  Xa^tts. 

208.  CISTOTHORUa  FALnSTRIB.  a<i^^| 

CoMln'M  Tlreo. 

Long-billed  Marsh  Wren. 

'-              1.AV-IPR0NS,    V.KTLL. 

2G9,  CiaTOTHORUa  aTBLLARlB,  Cab. 

^^   'O^  ted  Flycatcher. 

Short-billed  Marsh  Wren.    ,^^ 

270.  TROOLODTTEa  AEDON,  Vjvllw^H 

^^MPWBlrd. 

Uouso  Wren.                ^H 

290.  PABTra  ATHICAP1LT.TTB,  t-nrr 

Park  man's  Wren. 

Black-cap  Titmouse. 

TROOLODTTBS  AMCRICANUS,   Add. 

291.  PARUS  OCCIDBNTAIJS,  BAimo. 

Wood  Wren. 

Western  Titmouse. 

Winter  Wren. 

Mexican  TltmonaaJ^H 

CHAMAEA  FABCXATA,  Gaxoii. 

203.  PARUS  CASOLINBN8IS.  M^H 

Croand  Tit. 

294.  PAHDS  MONTANUS,  G.»b«. 

American  Creeper. 

Mountain  Titmouse. 

296.  PAHUS  RUFESCENS.  T.>»m. 

Mexican  Creeper. 

Chestnut-backed  Tit. 

81TTA  CAHOLINBNSrS,  Gueus, 

29fi.  PAHUS  HUDSOHTCUS,  Foji«t«b. 

WhIlc-bclMed  Knthatclt. 

DudsoRlan  Tltmonse. 

SITTA  ACULBATA,  Cae9is. 

207.  PSALTRIPAHUS  MELANOTTO.  Be 

Slender-billed  Nuthatch. 

Black.cheeked  Tit. 

SITTA  CANADENSIS,  Lihm 

298.  PSALTRIPARUS  MINIMnR  Bo>u. 

Bed-bellied  WuthatCh. 

Least  Tit. 

SITTA  PDSILI^.  Latham. 

299.  PSALTRIPAHUS  PLUMBEUS,  Bilt 

Brown -headed  Wnthatcb. 

l,ead-coloredTlt. 

BCTTA  PTOMAEA,  VmoBS. 

300.  PAROIDES  FLAVICEFS.  Btfri^H 

California  Nuthatch. 

j^H 

POLIOPTILA  CAERULBA,  Solat. 

aoi.  CERTHIOLA  FLAVEOLA,  B«f*lP™ 

Blue-grrar  CInntcatcher. 

Vellonr-rumped  Creeper. 

POLIOPTILA  PLUMBBA,  B*tat>. 

802.  BKBMOPHILA  COHHUTA,  Boit 

Western  Gnatcatcher. 

Sky  I,ark. 

POLIOPTILA  MBLAKUHA,  L*we£nce. 

303.  HBSPERIPHONA  VESPERTIKA  B 

Black-tailed  Cinalcatcher. 

LOPHOPHANES  BICOLOR,  Bonap. 

304.  PINICOLA  CAHADEHSia  O^fl 

Tuned  Titmouse. 

Pine  Grosbeak.            ^H 

LOPHOPHANES  ATHICHISTATUS,  Cass. 

306.  CABPODACUS  PURPUREDB,  Qt» 

Black-crested  Tit. 

Purple  Finch. 

LOPHOPHANES  IHORNATUS.  C*39t)1. 

806.  CARPODACUS  CALITORinCna.  B 

CIraF  Titmouse. 

Western  Purple  Finch. 

LOPHOPHANES  WOLLWEBERI,  3o:iAr. 

307.  CARPODACUS  CASSINII.  BuBV. 

Wollweber's  Titmouse. 

CiuHa's  Parpio  PUMk. 

PARUS  SEPTBNTRIONALZS,  Uarsis. 

W8.  C*«                                                 iMt. 

Lonff-tulled  Clilokadee. 

^^d 

a.   Var.  PARUS  ALBESCBIT 

^^M 

UoarirTMm  ^^^^^^^ 

^^^^ 

3lTfiOMlTHI3  MAGELLANICA,  Bon*p 

S20.  PLECTRDPHARTB  KIELANOSnTS,  Batb 

Black-lteadcd  Goldflnch. 

Black-shonld«red  I.onFNpnr. 

[RTSOM1TR19  STANLETI,  Bonap. 

330.  PLECTROPHANES  MACCOWNH,  Lavi 

Staule)''*  GoldUncta. 

Maccown'fl  Longspur. 

[RTSOUrTRIS  TARHBLU  Bonap. 

331.  CENTROirrx  BAIRDII,  Baihd. 

Tarrell's  GoldBncb. 

Balrd's  Bunting. 

m-ySOMITHIS  THISTIS.  BoMAF. 

832.  PASBBRCULUS  SAVANNA.  Bonap. 

T«llow  Bird. 

Savannah  Sparron'. 

[RTSOMITBIS  PSALTRIA,  Bovap. 

333.  PASSSRCULUS  SAND W7CHBN SIS.  B 

Arknnsati  Floch. 

Nootka  Sparrow. 

tBYSOMrTRIS  MBXICAWA.  Bo!<ap. 

334.  PASSEHCTTLUS  AUTHINTJB,  Bohap. 

Mexican  Uoldflncb. 

Spotted  Sparrotv. 

IKTBOMinUS  LAWRBNCn.  Bokap. 

335.  PASSERCtTLtrs  ALATTDDms,  BnHAr. 

I^wrence^H  fioldflnch. 

I^ark  Sparrow. 

KTBOMITRI8  pmrra,  Bosap. 

33a.  PASSEHCTJLTJS  ROSTRATFB,  Bathd. 

Pine  Flncb. 

Bcnked  Sparrow. 

■RVIROaTRA  AMERICAJJA.  Wils, 

337,  POOBCETEB  ORAMINEUS,  Daird. 

RedCroitHblll. 

Grass  Flncb. 

T.  CTTRTIROBTRA  MBZICANA.  Strice. 

338.  COTORNICULUB  PABSEHINnB,  Bosa» 

nexican  GoldHncb. 

Veilow-wlnged  Sparrow. 

■HVIROaTRA  LEUCOPTBRA.  Wils. 

330.  COTURNICDLUS  HBNSLOWl,  Bo»*r. 

llcnitlQw'8  Bunting. 

340.  C0TX7RNICtII.na  LBCONTII,  Bosap. 

L«sserRed  Poll. 

L^coute's  Bunting. 

Zi\.  AMMODROUUS  CAUDACUTUa  Sw. 

nealj'  R«d  Poll. 

Sbarp-lalled  Finch. 

DCOBTICn;  TBPHROCOTIS,  Sw. 

342.  AMMODROMOB  MARITIMTTa,  8«. 

Graj-crowncd  Finch. 

Sea-8lde  FInrh. 

trcOSTICTB  OHISBINTJCHA,  Bo.vap. 

313.  AMMODROMDS  SAMTJELIS.  BAino. 

GraT-necked  Flncb. 

Sai-iuel'R  Finch. 

mcosncTii  arctous,  bokap. 

344.  CHONDBBTB8  OHAMMACA.  Bo!.ap. 

Arctic  Finch. 

Lark  Finch. 

MnOFHAlIBS  NTVALIB,  M«t«». 

34.5.  ZONOTRICHIA  LEnCOPHRTS,  Sw. 

^^    Snaw  Banting;. 

Whlle-crowncd  Sparrow. 

^■pTBAiniB  LAPPONICUa.  S.iht. 

346.  ZONOTRICHIA  OAMBEUI,  Gam  del. 

^^■papland  Longipnr. 

Gambel's  Finch. 

^^r         UniS  PICTUS,  Bw. 

847.  ZONOTRICHIA  CORONATA.  Ba.bi.. 

■            BnnilnK. 

Golden-crowned  Sparrow.           , 

^T                     IB  ORNATU8.  Town;. 

348.  ZONOTRICHIA  QtTERtTLA.  C  tua.-^H 

^ area  Bunting. 

llarrlH'H  FIncli.             ^H 

^^1^^.     ^ft 

^^L-^^^^^H 

E 

■ 

MB 

While-lbroaled  Sparrow. 

Swauip  Sparrow. 

too 

JUSCO  CINER£US.  Cad. 

370 

Mexlcau  Junco. 

Bacliman'ti  Finch. 

Sfil 

JUHCO  DORSAUS,  Hikxt. 

871 

PBOCAEA  CASSIKH,  Ba.rd. 

Bed-backed  Snow  Bird. 

Caialn'i  Flncta. 

U2.  JUNCO  OBEOONUS,  Sclat. 

372 

PBUCABA  RUFICBPS.  Ba.bd. 

Oregon  gnow  Bird. 

Brown-headed  Flncta- 

IBS.  JUNCO  CAlflCBPa,  EAmn. 

378 

EMBEHNAQRA  HUFIVIHOAr. 

Gray -beaded  Sdo«t  Bird. 

Texas  Finch. 

354 

JUNCO  HTDMALIS,  Sclat. 

374 

PASSERELLA  ILLACA,  Sw. 

Black  Sdow  Bird. 

FoK-colored  Sparrow. 

BGS 

POOSPIZA  BILINEATA,  Som-t. 

375 

PASSERELLA  TOWHSENDII, 

niach-tliroalcd  Sparrow. 

Oregon  Pinch. 

B50 

POOSPIZA  BELLI.  SciAT. 

37rt 

Bell's  FIncb. 

Slate-colored  Sparrow 

SG7 

SPIZBLLA  MOHTICOLA,  BAiBn. 

3760.  PASSERELLA  MBGARHYMC 

Tree  Sparrow. 

Tblek.bllled  FIncb. 

8G8 

SPIZBLLA  PUSILLA.  Bosap. 

377 

CALAUOSPIZA  BICOLOB,  Cos 

Field  SparroiT. 

Lark  Bunting. 

son 

SPIZBLLA  80CIALI8,  Bonap. 

378 

EUSPIZA  AMERICANA,  Bokap 

Cblpplng  Sparrow. 

Black-tbroHled  Buntlufr. 

BIIO 

SPIZBLLA  PALLIDA.  Bonaf. 

379 

EUSPIZA  TOWKSBNDII,  Bonu 

Clar-coiored  BuDlln?. 

Townsend's  Bunting. 

sni 

SPIZBLLA  BREWERI.  Cabs. 

380 

OUIRACA  LUDOVICIANA.  8w. 

Brewer's  Sparrow. 

Rose-breasted  Grosbeak. 

8fi*- 

SPIZBLLA  ATRIOULARia,  BAmn. 

381 

OniRACA  MELANOCEPHALA 

Black-cblnned  Sparrow. 

Black-headed  Grosbeak 

8G3 

MELOSFIZA  MELODL&,  Baisd. 

382. 

OUIRACA  CABHULEA,  8w. 

Song  Sparrow. 

Blue  Grosbeak. 

S64 

MELOSPIZA  HEERMANNI,  Baihd. 

383. 

CYANOSPIZA  PARELLINA  Ga 

llecrmann'ti  Song;  Sparrow. 

Blue  Bunllng. 

3GS 

UELOSPIZA  OOULDH,  Baird. 

384. 

CYANOSPIZA  CnUS,   Caibd. 

Gould's  Sparrow. 

Painted  Bunting. 

sec 

MELOSPIZA  HUFINA,  Baibb. 

885. 

CTANOSPIZA  VERSICOLOR.  B. 

RustT  Song  Sparrow. 

Torled  nnntlug. 

8C7 

SBU 

Atounlaln  Song  Sparrow. 

h. 

868 

1 

MELOSPIZA  LUSCOLim,  Him*. 
■.Incoln'a  Plocb. 

1 

ft.  p. I.e. 

BCOPmLA  HORBiaVK  PccBMLur. 

406.  lOVUHira  VtTLOAiaS,  DAOitHf.  ' 

Liltle  Seedeater. 

Trouplal.                     1 

LHULOXIA  SINUATA.  Bonaf, 

409.  ICTERUa  AUDUBONH,  Oibaud. 

Texas  Cardinal. 

Audubon's  Oriole. 

(INALIS  VIRQINIAPTOS.  Bonap. 

410.  ICTERUS  MELAKOCBPHAHTSB 

Red  Bird. 

Black -beaded  OrlolSa 

lO  ERTTHROPHTHALMUB,  Vieill- 

411.  ICTERUS  PAIUSORUH,  BciKAf    ^ 

GronndRoblu;  Towliee. 

Scolt'8  Oriole. 

,0  OREGONUa,  Bell. 

41^.  ICTERUS  WAOLEHl.  Scl.teb.     h 

on  Ground  Robin. 

Wagler'H  Oriole. 

,0  AHCTICnS.  Sw. 

413.  ICTERUS  CUCULLATUS,  Shaim^ 

ctic  Towtaee. 

Uooded  Oriole.               , 

O  MEOALOim.  DsiBD. 

414.  ICTERns  8PURIUS.  Bosaf.           4 

tparrcd  Towtaee. 

Orcliard  Oriole. 

O  ABBRTH.  B.MBD. 

415,  ICTERUS  BAI.TIIUORE,   Dadbih.  , 

eri'i  Ton-hee. 

Balllniore  Oriole. 

O  PUSCDS.  8w. 

4ie.  ICTERUS  BULLOCKn,  Bokap.       ] 

nn  Towbec. 

Bullock's  Oriole. 

O  MBSOLBTJCUS,  Baibo. 

4ir.  SCOLBCOPHAGUS  rERRUQIHEUS, 

Canon  Finch. 

RuHly  Blackbird. 

O  CHLOHURA,  Caibi.. 

418.  BCOLECOPHAQUS  CTASOCEPHAL 

>en-lalled  Flncb. 

Brewer's  Blackbird. 

;hontx  ortzivohus,  Sw. 

410.  QUISCALUS  MACROURA.  Sw. 

Bobllnk;  Reed  Bird. 

Lons-lallcd  Grakle. 

ITHHDS  PBCORI8,  Sw. 

420.  QUISCALUS  MAJOR.  Vxai. 

Cow  Bird. 

Boal-ialled  Grakle. 

AIUS  PHOENICEUB,  Viin,!,. 

421.  QUISCALUS  VERSICOLOR.  V«i 

id.wlnged  Blackbird. 

Crow  Blackbird. 

AIUS  GUBERNATOR.  Bonap. 

423.  QUISCALUS  BARITUS.  Viwll.     j 

•shouldered  Blackbird. 

Florida  Blackbird. 

AinS  TRICOLOR.   BoNArABTE. 

423.  CORVUS  CAHNIVORaS,  BARtsiH 

Wtalte-Nliouldered  Blackbird. 

American  Raven. 

HOCSPHALUS  ICTBROCEPBAL'S 

424.  CORVUB  CACALOTL,  Waql. 

Baw-beaded  Blackbird. 

Colorado  Raven. 

^■m  MIUTAIUS.  Bqnai. 

425,  CORVUS  CRYPTOLEUCUS,  Coogi 

^Mlr«Mted  Lark. 

White-necked  Crow.       , 

^ftl^  HAOMA,  Sw. 

426.  CORVUS  AMBniCAMOS.  Avt>.      , 

^^            ark. 

Common  Crow. 

K               tl^OTA,  Am. 

427.  T«r.  CORVUS  PLORIDAirOS,  BaM 

H irfc. 

Florida  Crow. 

fek;  CKKtrirS  CAUTUKUS,  »<«». 

Wesleru  Flsb  Crow. 

mid  Pigeon. 

i29.  CORVUB  OSBirRAGUa.  WiuoN. 

419.  ZENAIDA  AMABUJS.   Bosaj-. 

FlHb  Crow. 

Zenaida  Dove. 

iaa  picicoRvus  columbianos,  bonap. 

400.  UBLOPBLIA  LZUCOPTEERA.  E 

Clark's  Cron. 

Tl'talle-wlnged  Dove. 

MaximillaD'a  Jay. 

Common  Dove. 

482.  PICA  HUDSONICA,  BoNAr. 

lUaFPle. 

Scaly  Dove. 

48S.  PICA  NUTTALLl,  Add. 

Tellow-bllled  Masple. 

OrouDd  Dove. 

484.  CTAMURA  CRISTATA.  Sw. 

451.  OREOPEI.BIA  MARTIMICA,  Bl 

Bine  Jay. 

Key  West  Pigeon. 

486.  OTAirURA  BTELLERI,  Sw. 

435.  STARNOilNAS  CTANOCEPHJ 

Steller'8  Jaj- 

Blue-beaded  PlKeoii 

486.  CYATTORA  MACROLOPHUS,  Baihd. 

450.  OETAIJDA  BTC  CALU.  Bai«p. 

Lung-ci-CKted  Jay. 

CblaCnIacca. 

487.  CTAKOCITTA  CALIFORNICA,  graicK. 

467.  MELBAORIS  GALLOPAVO,  U 

California  Jay. 

Wild  Turkey. 

43B.  CTAnOCITTA  WOODHOUSn,  Daibo. 

458-  MBLEAGRIB  MEXICAKA.  Gov 

Woodbouse'H  Jay. 

Mexican  Turkey. 

439.  CTAJTOCITTA  FLORIDANA,  Bonap. 

459.  TETRAD  OBSCUSUS,  Sat. 

Florida  Jay. 

Dusky  Grouse. 

440.  CTANOCITTA  SORDIDA,  Baikd. 

Muuntalu  Jay. 

Spruce  Partridge. 

411.  CTAHOCITTA  DLTRAMAHINA,  Sweet 

401.  TETRAO  FRANKUHH,  Douslai 

Ultramarine  Jay. 

Franklin's  Grouse. 

442.  XANTHOnRA  LUXU08A.  Bonap. 

Cireen  Jay. 

Sage  Cock. 

443,  PEHiaORBCTS  CANADENSIS,  Bosap. 

463.  PEDIOECBTB5  FaASIANELLI] 

Canada  Jay. 

Sbarp-talled  «rouM< 

d«,  PSILORHIinia  MORIO,  GB.^1. 

464,  CT3PIDONIA  CUPIDO.  Baim>.       , 

Brown  Jay. 

Prairie  Hen.       ^^H 

445.  COLUMBA  FASCIATA,  Bat. 

465.  BONASA  VWUiULVHfJ^^M 

Band-tailed  Pigeon. 

Rund  Crowfc^^^ 

446.  COLUMBA  FLAVIROSTHIB.  W*oi. 

4,;.^,   —  »«•»*•*  tUtMBLLCODSS.  C' 

Red-billed  Dove. 

^^M 

41T.  COLUMBA  LBnCOCBFBCAZiA,  1 

^^M 

Wbllc-beadcd  Plgej^^^^^^ 

^^^^^^M 

L  ..^^^1 

^^^^^^^1 

tjntn  JLti'sm,  Aeft. 

■lie  Ptarmliran. 

Calirornlo  Egret.    ^M 

OPUS  RtlPESTHia,  Lbach. 

4ST.  ARDEA  HBRGDIAS,  Lish.            ^^M 

Rock  Grome. 

Great  Blue  Heron.                ^M 

OPUS  liEUCURUS,  8w*iJi8. 

469.  ARDEA  WURDEMANNII.  BAirffl 

lUe-talled  Ptarmigan. 

Florida  Ueron.              ^M 

OPUS  AMTRICANUS,  Acd. 

iSO.  AUDUBONIA  OCCn)BITTAI^Za|f^| 

ni«rlcan  Ptarnilsan. 

Great  Wlilte  Heron. 

TX  VIROINIANUS,  Bonap. 

130.  FU>RIDA  CAERULBA,  Bamd. 

Partridge;  ((nail. 

Blue  Heron. 

rX  TEXAKUS.  l*ir». 

401.  ARDBTTA  BZILIS,  Qbat.               -^M 

Texas  <taall. 

Leant  Bittern.                     ^M 

3RTTX  PICTUa  BAniD. 

492,  BOTAURUS  LENTIOIWOsnR  SftlC 

Hoantain  l^aall. 

Bittern;  Stake  Brlver. 

403.  aUTOHIDBS  VIRBBCBHa  Bot.»P. 

CalirornlaQaall. 

Green  Heron.              -^M 

lORm  GAMBELn,  Ndtt. 

404.  BXrrORJDBS  BRUNHBBCBNB,  |^| 

iambcl'B  Partridge. 

JPEPLA  8QUAMATA.  Ovai. 

495.  NTCTIARDBA  OARDBin,  BAnriifl 

Bine  Parlrldre. 

nigrht  Heron.              ^| 

roim  MASSENA.  GorLD. 

496.  NTCTHERODrUS  VTOLACBUa  a#h 

naflsena  Partridge. 

Tellow-crowned  Heron. 

3  AMEHICAJniS,  Ord. 

497.  TAMTALUS  LOCDIATOB.  Lnnr.   - 

Wood  Ibis. 

3  CAWADBNSIS.  Tekh. 

408.  IBia  RUBRA.  Tre.tLOT. 

land-hlll  Crane. 

Red  IblH. 

3  FRATERCULU8,  Cabsik. 

499.  IBIS  ALBA,  Viiillot.                         i 

,    l.Mtle  Crane. 

White  Ibln. 

500.  IBIS  ORDII,  Bo»AP*BT«.                    1 

pCryinsBlrd. 

Gloitr  IblR.                           ' 

CBORETTA  PBAtn,  Eaibh. 

500o.  mis  OUAHAUNA.  Shaw.              t 

Pealc'i  Ei^ret. 

Bronzed  Ibis. 

maKBTTA  RUFA,  Baied, 

601.  PLATALEA  AJAJA,  Lihn. 

HMMItb  Esret. 

RoHj  spoonbill. 

^HMRA  LnDOVICIARA,  Baibd. 

602.  FHOBNICOPTBRU8  RUBER,  LU 

^Bbwlkbina  Heron. 

FlamlnKO.               • 

^^^*^              IISSIMA,  BOSAP. 

503.  cHARABRina  viRaiificuB,  m 

^^ 

Golden  Plover. 

^^^H 

504.  AEOIALinS  TOCIPBRUBk  CabuI 

^^^^^^^^   ' 

KllMeer. 

^^^^^^^^^^^^H 

Hoonlaln  Plover. 

Greater  Lonsb«alu 

AJiOlAhma  WZLSOmUS,  Casuh. 

526 

TRINGA  CANBTUS.   L«.. 

WllHon-s  Plover. 

Knot. 

AEGIALITIS  SBMIPAI.alATnB.  Cab. 

527 

THIHQA  COOPEHI,  Ba«i>.             ,  j 

Semi  palm  at  ed  Plover. 

Cooper's  Sandpiper.      ^^H 

AEGIALinS  MBLODUS,  Cab. 

528 

Plpins  Plover. 

Purple  Sandpiper.     ^^^ 

A£aiAi.rns  nivosus,  carsik. 

529 

TRmOA  SUBABQUATA.  T»»». 

Western  Plover. 

Curlew  Sandpiper. 

SQUATAHOLA  HELVETICA,  Gov. 

S30 

TRINOA  ALPIHA,  vai.  AMnptt;AW 

Black-bellied  Plover. 

Bed-backed  Sandpiper. 

631 

TRIKOA  MACUI^TA,  Vuo^^g 

Surf  Bird. 

Jack  Snipe.            ^^H 

HAEMATOPnS  FAIXIATOS.  Tehh. 

532 

TRniG-A  vrmaomj,  8DTTA^g^| 

Oyster  Catcher. 

Least  Sandpiper. 

HAEMATOFPa  NiaER.  Pallab. 

633 

TRIHOA  BONAPARTn.  Schliqkl. 

Bacliman'a  Oyiter  Catcher. 

Bonaparte's  8andpip44^_ 

684 

CALIDRIS  ARENARIA.  Ii^^^^l 

Dnskr  Oyster  Catcher. 

SanderUns.          j^H 

STRBPaiLAS  INTHRPRES.  Ulio. 

535 

EREntTETES  FETRJFICATUa  lU 

TUTDStone. 

Semlpalmated  Sandpiper. 

8TBIIPBII.AB  I1SEI1ANOCSPHAI.A,  Vio. 

536 

MICROPALAMA  HIMAKTOFU8, 

Black  Turnstone. 

StUt  Sandpiper. 

HECCTRVTROSTRA  AMERICANA,  Gk. 

537 

STMPHEMIA  SEMXPAIJOATA,  U 

American  Avosct. 

vriiiet.       ^H 

HIMANTOPUS  NIOHICOLLIS.  Vikillot. 

53B 

GLOTTIS  FLOSIDANTTS.  Bo^^f 

Black-necked  Stilt. 

Florida  Greeufihault.  J^l 

PHALAROPUS  WILSONn,  Sad. 

b'-'.'i 

OAMBETTA  MELANOLEUCA,  Bo: 

Wlison'H  Phalarope. 

Tell-tale;  Stone  Snipe. 

FHALAROPU8  BTPEHBOREUS,  Temm. 

MO 

OAMBETTA  FLAVIPES.  Bokai. 

Northern  Phalarope. 

Yellow  K.e^B, 

PHALAHOPUB  pnUCAHlUa,  Bohap. 

641 

RHTACOPHII.US  SOLITA^Mjl 

Bed  Phalarope. 

Solitary  8andpiR^^| 

FHILOHZILA  MINOR.  Qur. 

642 

HETEROSCELUS  Mllll  V  II^^^^B 

WanderlBffTkU^^H 

648 



English  Snipe. 

^H 

MACRORHAMPHUS  aiUSCUS, 

^H 

Bed-breasted  Snir 

1 

^^^ 

^  Field  Plover. 

While  Goose.                    H 

&04.  AKBBR  CAIiSin.£!SCBNS,  Lti<i.^| 

'-breaKted  Sandpiper. 

JA  FBDOA,  Odd. 

5C5,  AN8EH  OAMBBLII,  IIabtladh.      ^M 

bled  Codwlt. 

Wbite-fronted  Goose.           H 

)A  HIJUSOKICA,  8w. 

5UG.  ANSBR  FRONTALIS,  Baikd.          ^^ 

adsoD  Godwlt. 

Bron-n-fronted  Goose.            H 

iNitrs  LONoraoaTius.  w.i». 

6C7.  BERHICLA  CAlTADBNSia  Boifc^ 

Long-blued  Curlew. 

Canada  Goose.                ^ 

INIUa  HUDSONICU8,  Lathah. 

567J.  BERNICLA  OCCIDBNTALIS.  B*«b. 

HudBonlan  Curlew. 

Western  Goose. 

IHIDB  BOBXL&LIS,  Latham. 

aquliuaux  ('uriotv. 

Wblte-clieeked  Goose. 

OS  BLEOANS.  Aid. 

oG9.  BERHICLA  HUTCHIITBII.  Bon**.-! 

nar*b  Uen. 

Ilulcbin's  Goose.            • 

OS  CRUPITANS,  Oh. 

670.  BERHICLA  BRBNTA  Stiph.          * 

tapper  Rait. 

Brant.                         "^ 

OS  VraOINIAKUS.  LiN«. 

571.  BERHICLA  NIGRICAHS,  CAsanr;  1 

Tlrrlnla  Rail. 

Black  Brant. 

4MA  CAHOLIMA,  Vibill, 

572.  BERHICLA  LEUCOPSIS,  flimr.)'* 

ComuioD  Rail. 

Barnacle  Goose. 

4.NA  JAMAICENSIS,  Cabsin. 

1578.  CHLOEPHAGA  CAHAOICA,  Borf 

Little  mack  Ball. 

Painted  Goose. 

LSA  NOVEBORACEN3IS, 

571.  DBHDROCTGNA  AUTaMNALIS.  E 

L  Tellon-Rall. 

Long-leSKed  Duck. 

■RATIINaiS,  BiCHiT. 

575.  DERDROCTOHA  FULVA  Bobii.' 

BjMn-crake. 

Broivn  Tree-duck, 

KaMEHICANA,  Q»tt.n>. 

570.  AHAS  BOSCHAS,  LiKF.                 * 

%       Coot. 

Hallard.                         ^ 

mUtiA  QAUBATA  Boitaf. 

577.  ANAS  OB8CT7RA,  Gh.                    4 

nor  Ida  GalllQUle. 

Black  Duck. 

SKUl>A  MARTINICA.  Latil 

&78.  DAPILA  ACUTA,  Jistki.                '* 

■arplc  Gallinule. 

Sprlf-talt;  Pin-tall. 

Bi  AMGHICAims,  Bhabpi,i9e>. 

^^■■Uaia  Snan. 

Green-winged  Teal. 

^^^^^™'           L  Hicu, 

580.  HETTION  CRBCCA,  Kahp.              ' 

^^^ 

English  Teal. 

^^^L 

531.  QUERQUEDULA  DISCORS,  Snj 

^^_ 

Blue-wlnged  Teal. 

Red -breasted  Teal. 

SurfDurk. 

SPAinLA  CLYPEATA,  Boik. 

e03.  PBLIONETTA  TROWBRIDGII,  La. 

Sboveller. 

LoD^-bllled  Scoter. 

CHADLELABUDS  STRHFiiaua.  Gbat, 

001.  OIDEMIA  AMEBJCANA,  Swaiil 

Cadwall. 

Scoter. 

MARBCA  AMBRICAMA.  STiPUENa 

GOa.  OmEUIA  BIMACUZ.ATA,  B«1U. 

Bald  pale. 

Bnron  Scoter. 

MASECA  PSEn3I.OPB,  Bom.ip. 

m.  BOMATERIA  UOLUSSaiA,  Luc. 

WldKeon. 

Elder  Duck. 

AIX  8PONSA,  BoiE. 

007.  BOUATERIA  T.  KIGRA.  Coat. 

Summer  Duck. 

PaclQc  Elder. 

FUUX  MARILA,  Baibd. 

GOS.  SOUATEBIA  SFECTABILia,  Uai^ 

Greater  Blach-liead, 

King  Eider. 

FITLIX  AFFINIS,  Dmbd. 

009.  BRISMATURA  RUBIDA.  B<wap. 

Little  Black-liead. 

Ruddy  Duck. 

rujjx  coi.T.ftRia.  b^ibd. 

SIO.  ERISMATURA  DOMINICA,  Ettux. 

BluK-necked  Duck. 

Black  Masked  Duck. 

ATTH7A  AMERICANA,  Busat. 

611.  MERGUS  AMBRICANUS.  Cam. 

Bed-bead. 

Sbeidrake. 

AYTHTA  VALUSNBRIA,  Bokap. 

G12.  MERGUS  SERRATOR.  Lim. 

CanvasH-back. 

Red-breasted  HerEanscr. 

BOCEPHALA  AMERICANA.  Baimd. 

613.  LOPHODTTES  CtTCCliATUS.  Hll 

Golden  Eye. 

Booded  Merganser. 

BUCBPHAItA  ISLANDICA,  BAmn. 

6U.  MBROELLUS  ALBELLnS.  S.lby. 

Barroiv'B  do  Id  en  Eye. 

Smew. 

B17CEPHAI,A  ALBEOLA,  Baikh. 

616.FEI.ECANU8ER7THR0RBTNCBT; 

Butter  Ball. 

American  Pelican. 

HISTRIONICUa  TOBQUATDB,  Bosap. 

016.  PELECAinjB  ruscna  umm. 

Brown  Pelican. 

HARELDA  OLACIALIS,  Liacb. 

617.  SUI.A  BASSANA,  Buas.         ^^^ 

Soutb  Sontberl]-. 

^^H 

POL78TICTA  STELLEEU,  Ettoh. 

618.  BULA  FIBER,  (L.}                     ^^| 

Steiier'a  Buck. 

Booby.                           ^^M 

LAMPRONBTTA  FISCHEBI,  Bilasdt. 

619.  TACHTFETES  AQDHiA,  f^^^| 

Spectacled  Elder. 

Man-of-tTMCjM^^H 

;aMPTOL.ABMUS  LABRADORlUa.  Gray, 

G20.  ORACT"  ""  «AnMB^^^^H 

Labrador  Duck. 

^^M 

^^M 

relvct  Duck. 

^^^f 

M2.  TBAI^SSIDROUA  lAACBXl;  9n 

Tafled  Cormorant. 

I^acb's  Petrel. 

lCULUB  DILOPHUa  Orat. 

U43.  THAI.A8SIDROUA  MELAWTA,  Bo 

t>Ie-creslcd  Cormorant. 

Black  Stormy  Petrel. 

.CULUS  PLORIDANU8,  Bomt. 

Mi.  THALASSIDROMA  WILSOMI,  Bon 

Florida  Cormorant. 

WUson's  Petrel. 

.CUI.nS  MBXICAKUS.  BoKAP. 

t;4G.  THALASSIDROMA  PELAOICA.  B. 

Mexican  Cormorant. 

Hotber  Carey's  Clilckcu. 

COLTTS  PBMICILLATUS,  Bonap. 

04C.  PRBQETTA  U. WRENCH,  Eosap. 

Brandt's  Cormorant. 

Black  and  Wlilte  Petrel. 

CULUS  VIOLACBUS.  Ghat. 

647.  PUPFINUa  MAJOR.  FABifc.          ^ 

Blet  Green  Cormorant. 

Greater  Sbearwater.         ^j 

PITS  ANHIKQA.  UsK. 

Gi8.  PtrpFiMUS  ruuaiNOsns,  Simm 

Bird;  Water  TnrkeT. 

Sooty  Sbearwater. 

ETON  PLAVIBOSTRia  Bkaudt. 

G40.  PUTFINUS  ANOLORUM.  Timm. 

illow.bllled  Tropic  Bird. 

aE!DEA  EXTTLAITS,  Linm. 

050.  PUWINUS  OBSCnHUa  Lath. 

anderloff  Albatroafl. 
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Hender-bllled  Palmar. 

Glaocous-wlnKed  Gnll. 

I!Bla.ARIA  MERTOlONAUa  Laws. 

G5S.  IiARUS  LEnCOFTBRUS,  Faukk.-^ 

L    Tropical  Palmar. 
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PREFACE. 


In  the  present  catalogue  it  is  proposed  to  present  a  systematic  ac- 
count of  the  collection  of  North  American  Serpents  in  the  museum 
of  the  Smithsonian  Institution.  In  the  Appendix  will  be  found  such 
species  not  in  possession  of  the  Institution,  as  could  be  borrowed  for 
description,  as  well  as  notes  on  more  or  less  authentic  species  of  which 
no  specimens  could  be  found. 

A  complete  sjnonomy  of  all  the  species  has  not  been  attempted, 
as  tending  to  swell  the  bulk  of  a  catalogue  too  much.  All  those, 
however,  necessary  to  a  proper  understanding  of  the  history  or  cha- 
racter of  the  species,  have  been  introduced,  and  all  the  synonyms 
quoted  have  been  actually  verified  by  original  reference. 

Owing  to  the  want  of  osteological  preparations,  it  has  been  a  diffi- 
cult task  to  arrange  the  genera  in  a  natural  succession.  In  many 
cases  forms  are  now  combined  which  will  hereafter  necessarily  be 
widely  separated.  The  almost  entire  deficiency  of  modem  general 
works  upon  the  Coluhridce,  has  also  been  a  serious  obstacle  to  any 
correct  idea  of  a  natural  system.  The  forthcoming  work  of  M.  M. 
Bum^ril  will  undoubtedly  clear  up  much  of  the  obscurity  which  now 
exists.  But  when  systematic  writers  all  carefully  avoid  the  subject 
of  the  Ophidians,  each  waiting  for  the  others  to  make  the  first  step, 
the  attempt  to  combine  genera  by  well  marked,  though  perhaps  arti- 
ficial points  of  relation,  will  it  is  hoped  be  looked  upon  with  indul- 
gence, even  after  more  comprehensive  and  extended  investigations 
shall  render  it  necessary  to  break  up  the  combinations  here  adopted. 

The  collections  upon  which  the  original  descriptions  of  the  present 
catalogue  have  been  based  are  as  follows : — 

Spencer  F.  Baibd.  Species  from  Massachusetts,  New  York, 
Ohio,  and  Pennsylvania. 

Charles  Girard.     Maine,  Massachusetts,  and  South  Carolina. 

Rev.  Charles  Fox.     Species  from  Eastern  Michigan. 

Dr.  p.  R.  Hoy.     Species  from  Eastern  Wisconsin. 

Prof.  L.  Aoassiz.     Lake  Superior,  Jjake  Huron,  and  Florida* 
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Dr.  J.  P.  KiRTLAND.     Northern  Ohio. 

G.  W.  Fahnestock.     Western  Pennsylvania. 

Miss  Valeria  Blaney.     Eastern  Shore  of  Maryland. 

Dr.  C.  B.  R.  Kennerly.     Northern  Virginia. 

John  H.  Clark.     Maryland,  Texas,  New  Mexico,  and  Sonora. 

John  Varden.     District  of  Columhia  and  Louisiana. 

Dr.  J.  B.  Barratt.     Western  South  Carolina. 

Miss  Charlotte  Paine  and  IVIrs.  M.  E.  Daniel.  Western  S. 
Carolina. 

Dr.  S.  B.  Barker.    Charleston,  S.  C. 

Prop.  F.  S.  Holmes  and  Dr.  W.  J.  Burnett.    South  Carolina. 

R.  R.  CuYLER  and  Dr.  W.  L.  Jones.    Georgia. 

D.  C.  Lloyd.    Eastern  Mississippi. 

Dr.  B.  F.  Shumard  and  Col.  B.  L.  C.  Wailes.     Mississippi. 

James  Fairie.     Mexico  and  Western  Louisiana. 

Capts.  R.  B.  Marcy  and  6.  B.  McClellan,  U.  S.  A.  Red 
River,  Ark. 

Ferdinand  Lindheimer.     Central  Texas. 

Col.  J.  D.  Graham,  U.  S.  A.  The  specimens  collected  while  on 
the  U.  S.  and  Mex.  Boundary  Survey,  by  Mr.  J.  H.  Clark,  viz.,  in 
Texas,  New  Mexico,  and  Sonora. 

Maj.  W.  H.  Emory.  Specimens  collected  on  the  U.  S.  and  Mexi- 
can Boundary  Survey,  by  Arthur  Schott,  at  Eagle  Pass,  Tex.,  and 
by  J.  H.  Clark,  in  Texas  and  New  Mexico. 

Gen.  S.  Churchill,  U.  S.  A.     Valley  of  the  Rio  Grande. 

Dr.  L.  Edwards,  U.  S.  A.     Northern  Mexico. 

Dr.  Wm.  Gambel.     New  Mexico  and  California. 

Dr.  John  L.  Le  Conte.     Littoral  California. 

Dr.  C.  C.  Boyle  and  J.  S.  Bowman.     Central  California. 

Dr.  a.  J.  Skilton.  Species  collected  in  California  by  Henry 
Moores,  Esq. 

U.  S.  Exploring  Expedition.     Littoral  California  and  Oregon. 

Academy  of  Natural  Sciences  op  Philad.  Various  unique 
specimens  described  by  Dr.  Holbrook. 

Boston  Society  of  Natural  History.     California. 

SPENCER  F.  BAIRD, 

Assist.  Sec.  S.  I.  in  charge  of  Museum, 


Smithsonian  Institution, 
January  5, 1853. 
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INTRODUCTIOK 


EXPLANATION  OF  TERMS  USED. 

The  vertical  plate  is  the  central  one  in  the  middle  of  the  head 
above,  having  on  each  side  of  it  the  superaliaries,  which  form  the 
upper  part  of  the  orbit.  The  two  plates  behind  the  vertical  are  the 
occipitah;  the  pair  in  front  of  it,  the  post/rontals.  The  prefrantah 
or  anterior  frontah  are  situated  in  front  of  the  postfrontals;  and  an- 
terior to  these  and  terminating  the  snout  is  the  rostral.  The  plates 
immediately  in  front  of  the  eye  are  the  anteorhitah;  those  behind  it 
are  the  postorhitah.  In  advance  of  the  anteorbital  is  the  hralj  be- 
tween which  and  the  rostral  are  the  two  nasals^  with  the  nostril  be- 
tween them.  The  upper  and  lower  labiah  margin  the  upper  and 
lower  jaws.  The  temporal  shields  are  situated  between  the  upper 
labials  and  the  occipitals.  The  inframaxiUary  or  mental  scutellaa 
or  shields  are  just  within  the  lower  labials. 

The  arrangement  on  the  top  of  the  head  of  one  rostral,  two  pairs 
of  frontals,  one  vertical  with  one  superciliary  on  each  side,  and  one 
pair  of  occipitals  we  have  considered  as  typical  or  normal,  from  which 
but  few  of  the  genera  described  vary.  Sometimes  one  plate  occupies 
the  place  of  the  two  prefrontals,  and  in  some  genera  a  second  median 
plate  is  seen  between  the  rostral,  frontals,  and  vertical.  On  the  side 
of  the  head  we  have  sometimes  but  one  nasal,  and  sometimes  either 
the  loral  or  the  anteorbitals  may  be  wanting.  Where  the  latter  con- 
dition exists,  it  is  sometimes  difficult  at  first  to  determine  which  plate 
has  disappeared.  A  clue  is  to  be  found  in  the  shape  of  the  remain- 
ing plate ;  if  this  be  longitudinal,  it  is  probably  the  loral ;  if  yertical, 
or  divided  into  two  or  more,  one  above  the  other,  it  is  to  be  con- 
sidered as  anteorbital.     The  loral  belongs  to  the  postfrontals,  and 

the  anteorbital  to  the  vertical,  the  posterior  edges  in  the  former  and 
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the  anterior  in  the  latter  generally  ranging.  Thus,  when  the  ver- 
tical plate  is  very  short,  the  anteorbital  is  also  short  or  wanting 
entirely,  and  the  same  relation  holds  good  between  the  loral  and 
postfrontals. 

The  specimen  whose  measurements  are  first  given,  unless  stated  to 
the  contrary,  has  served  as  the  type  of  the  description,  and  the  first 
mentioned  species  is  to  be  considered  as  the  type  of  the  genus. 

Of  the  five  numbers  given  at  the  end  of  the  descriptions,  the  first 
indicates  the  number  of  the  abdominal  scutellsd  from  chin  to  anus. 
The  second  is  that  of  the  pairs  of  subcaudal  scutellae ;  the  third,  the 
dorsal  rows  or  the  number  of  rows  of  scales  around  the  body  (ex- 
cluding the  abdominal  series).  The  fourth  number  shows  the  entire 
length  of  the  animal,  and  the  fifth  the  length  of  the  tail,  in  English 
inches. 

In  referring  to  the  dorsal  rows,  the  exterior  one,  or  that  next  the 
sentellse,  is  considered  to  be  the  first,  unless  the  contrary  is  stated. 

When  there  are  two  numbers  separated  by  the  symbol  at  the  be- 
ginning of  the  measurements,  the  first  indicates  the  number  of  entire 
abdominal  scutellsd,  the  latter  of  those  that  are  bifid  or  divided.  The 
subcaudal  scutellae  are  to  be  considered  as  divided  or  in  pairs,  unless 
mentioned  to  the  contrary. 

In  enumerating  the  number  of  labial  plates,  those  on  one  side  of 
the  jaws  only  are  to  be  understood,  and  the  terminal  aud  median  one 
on  the  symphysis  of  the  upper  and  lower  maxillaries  is  never  in- 
cluded. On  the  upper  jaw  that  plate  is  at  the  end  of  the  snout,  and 
is  the  rostral. 

The  descriptions  are  all  based  on  specimens  preserved  in  alcohol, 
unless  otherwise  stated. 
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Synopsis  of  Families  and  Genera,  and  list  of  Species  of 

NoBTH  American  Serpents. 


Family  I. — Crotalidab.  Erectible  poison  fangs,  in  front. 
Few  teeth  in  upper  jaw.    A  deep  pit  between  the  eye  and  nostril. 

Family  II. — Colubridak.  Both  jaws  fully  provided  with  teeth. 
No  anal  appendages. 

A.  Loral  and  anteorhital  both  present, 

B.  Either  lorcU  or  anteorhital  absent. 

Family  III. — Boidab.  Both  jaws  with  teeth.  Kudiments  of 
hinder  limbs  or  spur-like  anal  appendages. 

Family  IV. — Typhlopidab.  Teeth  only  in  one  jaw,  either 
the  upper  or  lower.  Upper  jaw  strongly  projecting.  Scales  on  the 
belly  instead  of  scutellte,  disposed  in  several  series  like  those  on  the 
upper  surface. 

Family  I. — CROTALIDJB. 


Tail  with  a  rattle. 
Top  of  head  covered 


with  small  scale-like  plates Crotalns 1 

with  large  plates  arranged  as  in 

Coluber CrotalophoruB 11 


Tail  without  a  rattle,  /present Agkistrodon 17 

Loral  plate  \  absent ToadcophlB 19 
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Family  U.— COLUBRID2I. 
A.     Loral  and  anteorhital  both  present. 
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Family  II. — COLX7BRID.S,  continued, 
B.     Loral  or  anteorhitaU  absent. 


Anteorbitals 

absent. 
Prefrontals 


one.     Scales 


Pag« 

carinated Haldea. 122 


\  smooth Farancla....l28 

two.     Scales  r.         r  One  nasal Abastor 126 

smooth.  Post- J  ^^'  \Two  nasals Virginia 127 

orbitals       (one Celuta 129 

Loral        fom  n»>i  f  Postabdom.  80.  divided... Tantilla 131 

absent.      J  s™^^'^'* \         «.  .*   entire...  Osceola 133 

Scales       (carinated Storeria 135 


Family  HI.— rBOIDJE!. 


Pafe 


Anteorbitals  &  f  one.     Loral  one 'Weziona...l89 

superciliaries  \  three.    Lorals  two Charina....l54 


Family  lY.— TYPHLOPID-2B. 


Cephalic 
plates  con- 
sisting of 


Pace 


Frontonasals,  nasals,  oculars,  parietals,  and 
postparietals Rena 142 

Prefrontals,  frontal  proper,  fronto-nasals, 
nasals,  oculars,  pre-  and  supra-oculars, 
and  parietals Ophtlialniidioii...l55 
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Ststebiatio  Index  op  well-ascertained  Species  op  North 

American  Serpents. 

(TK$  new  tpeciet  are  indicated  by  an  asterisk). 


CROTAIiUS,  Linn. 

Paffv 

1.  Crotalns  dozifwiis,  Linn Penna.,  Louisiana,  I^lississippi..     1 

2.  "        adamanteiiB,  Beaut South  Carolina 3 

3.»      "        atrox,  B.  &  G Texas 6 

4.        "        lucifer,  B.  &  G Oregon 6 

6.  *'        confluenttiB,  Sat ....Arkansas,  Texas 8 

6.*      "        molossos,  B.  &  G Sonora 10 

7.  *'        oregonns,  Holbr Columbia  River 145 

CROTAIiOPHORUS,  Gray. 

1.  Crotaloplionismiliariii8,HoLB&.  ...Georgia,  South  Carolina 11 

2.»      *•        conaors,  B.  &  G Texas 12 
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3.*      "        vulpinuB,  B.  &  G Mich.,  Wise 76 
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splendidna,  B.  &  G Sonora 88 
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6.»      "        vetnatus,  B.  &  G Cal.,  Oregon 97 

MA8TICOPHI8,  B.  &  G. 

1.  MaBticopliisflagelliforxnis,B.&G.. .South  Carolina 98,  149 

2.  "        flavigularia,  B.  &  G Texas,  Ark 99 
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Genus  CROTAIiVS,*  Linn. 

Gen.  Char.  Upper  surface  of  head  coyered  with  small  plates, 
flcale-like,  with  a  few  larger  ones  in  front.  The  tail  is  terminated 
by  a  well-developed  rattle.  A  deep  pit  between  the  eyes  and  the 
nostrils.  Suboaudal  scutellsB  entire.  Temporal  and  labial  shields 
small  and  convex. 

1.  Crotalus  durlssoM^  Lmv. — Head  angular.  Scales  between  the 
superciliaries  small,  numerous,  uniform.  Plates  above  snout,  2  anterior 
firontal,  and  5  postfrontal.  Suborbital  chain  continuous,  of  large  scales. 
Two  rows  between  this  and  labials.  Labials  12-14  above,  5th  largest;  18-15 
below.  Scales  on  the  back  23-25,  all  carinated ;  oarination  on  outer  row 
obsolete.  Tail  black.  Above  sulphur-brown,  with  two  rows  of  confluent 
brown  lozenges.  Light  line  from  superciliary  to  angle  of  the  mouth.  Be- 
hind this  a  dark  patch. 

Stn.  Crotalus  duritsut,  Linn.  Syst.  Nat  I.  1766,  872. — Gm.  Linn.  Syst. 
Nat.  ed.  xiii.  L,  III.  1788, 1081.— Holbr.  N.  Amer.  Herp.  IIL  1842,  9.  PI.  i. 
— Dbkat,  New  y.  Fauna.  Pt.  IIL  1842,  55.  PI.  ix.,  fig.  19.— Stoeeb,  Rep. 
Rept.  of  Mass.  1839,  233. 

V^era  eaudisona  americana,  Catesb.  Nat  Hist  Carol.  XL  1748,  41.   PL  Ixi. 

Banded  Rattlesnake. 

Head  above  covered  with  small  snbtnbercoloas  scales.  Supercili- 
aries large.  Anterior  frontals  large,  triangular,  emarginated  behind 
to  receive  a  series  of  three  small  plates.  A  single  subhezagonal  plate 
between  the  superciliary  and  anterior  frontal.  The  exterior  plate  of 
the  posterior  frontal  row  is  much  the  largest,  and  is  in  contact  with 


*  The  names  and  characteristics  of  the  higher  dinsions  will  be  given  in  the  sy- 
nopsis of  species. 

The  figures  at  the  end  of  the  descriptions  refer,  the  1st  to  the  number  of  abdomi- 
nal scutellae ;  2d,  to  the  snbcandal  scntellas ;  3d,  to  the  dorsal  rows ;  4th,  to  the 
total  length ;  and  5  th,  to  the  length  of  the  taiL 
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2  CROTAHIB. 

the  superoilkriea.  A  jeries  of  three  or  four  larger  flat  scaloa  extends 
from  the  posterior  estremity  of  the  aupcreiliary.  SoUea  on  the  cheeks 
very  large,  Iraucate.  Anterior  orbitals  double ;  the  upper  one  reot- 
angular,  elongattid  longitudinally ;  separated  from  the  nasal  by  two 
email  plates. 

General  color  abore,  that  of  roll  sulphur;  beneath,  vhitisU  yel- 
lov.  Along  the  back  ia  a  double  series  of  subrhomboidal  blotehcs, 
looking  as  if  they  had  been  in  contact,  and  then  the  3ine  of  junction 
partially  effaced  for  the  three  or  four  central  rows.  The  impression 
oonveyed  of  the  color  of  these  blotehes  is  that  of  coarse  mottlinga 
of  Boot  or  gunpowder  grains,  more  crowded  csteriorlj.  Thero  are 
twenty-one  of  these  blotehes  from  the  head  to  the  anus,  the  tail  being 
entirely  black.  The  rhomboida  are  enclosed  within  about  twelve 
dorsal  series  of  scales.  Birectly  opposite  to  these  spots  on  each  side 
is  a  series  of  snbtriangular  blotches  similarly  constituted  as  to  colour, 
and  eilending  from  the  abdomen  to  about  the  fifth  lateral  row,  and 
some  sis  or  seven  scales  long.  Anteriorly  these  are  distinct  from  the 
dorsal  series,  but  posteriorly  they  are  confluent  with  them,  forming  a 
scries  of  zigKag  blotches  across  the  body.  The  ECutclla)  below  show 
more  or  less  of  the  grain-like  mottlinga.  Posteriorly  the  yellow  of 
the  body  is  suffused  with  darker. 

There  are  no  markiugs  of  lines  distinctly  visible  on  the  sides  of 
the  head.  Ia  the  centre  of  the  spaces  between  the  dorsal  and  lateral 
scries  of  blotches  are  indications  of  small  obsolete  spots ;  and  in  some 
coses  the  yellow  scales  external  to  the  blotches  are  of  lighter  colour 
than  the  rest. 
SuntwQdon  Co.,  Pa.         166. 25. 23.    42. 5.  D.  C.  Lloyd. 

Another  specimen  has  the  ground-color  darker,  more  brownish 
yellow.  The  markings,  however,  are  on  the  same  pattern,  except 
that  the  line  of  junction  of  the  blotches  ta  not  so  much  efiaced,  and 
the  colors  more  decided.  Lateral  row  of  scales  smooth,  not  cari- 
ated  Plates  of  head  similar.  Fifteen  labial  plates,  fourth  upper 
one  the  largest.  The  blotches  are  nearly  uniform  umher-brown, 
margined  with  darker;  the  scales  external  to  which  arc  lighter  than 
the  ground^color. 
Lycominij  Co.,  Pa.        1C5.  25.  23.     25,  SJ.  S,  F.  Baard. 

A  female  from  Huntingdon  Co.,  Pa.,  has  the  general  pattern  of 
the  one  last  mentioned,  but  a  dark  brown  tint  pervades  the  whole 
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body,  and  obscares  the  pattern  of  coloration.  External  row  of  scales 
smooth.  The  inferior  orbital  chain  is  composed  of  scales  nearly  as 
large  as  the  two  next  rows. 

Huntingdm  Cb.,  Pa,     ?  168.  18.  23.    35.  3  J.  S.  F.  Baird. 

In  a  specimen  from  Prairie  Mer  Boage,  La.,  the  general  system 
of  coloration  is  similar;  it  differs  principally  in  having  a  reddish 
brown  strip  or  tint  down  the  back,  for  a  width  of  some  three  scales^ 
extending  from  head  to  tail.  First  row  of  lateral  scales  smooth. 
Plates  of  head  as  described,  except  that  there  are  but  two  plates  em- 
braced between  the  two  postfrontals.  The  upper  jaw  pale  cream 
colour,  the  line  of  demarcation  starting  from  the  anterior  can  thus, 
and  passing  backward  to  the  angle  of  the  mouth,  along  the  edge  of 
the  labials,  or  rather  a  narrow  cream-colored  line  beginning  on  the 
upper  labials,  at  the  angle  of  the  mouth,  and  widening  on  the  fifth 
plate,  encloses  the  whole  anterior  portion  of  the  &ce  below  the 
nostrils.  The  white  patch  closely  mottled  with  black  beneath  the 
eye.  A  brown  patch  across  and  beneath  the  angle  of  the  mouth,  in* 
terrupted  by  the  white  just  mentioned. 

Prairie  Mer  Rouge,  La.     166.  27.  25. Jas.  Fairie. 

Missiuippi.  Col.  Wailes. 

3«  Crotalns  adamanteus,  Beauv.— Head  triangular.  Two  an- 
terior frontals,  connected  with  superciliariea  on  each  side  by  two  large 
plates :  inside  of  these  a  second  row ;  included  space  filled  by  small  scales. 
Scales  margining  superciliaries  small;  scattered  larger  ones  toward  the 
centre  of  the  intermediate  space.  Three  rows  of  scales  between  the  suborbi- 
tals and  labials.  Suborbitals  extending  to  the  middle  of  the  orbit.  Labials 
15  or  16  above ;  Ist,  6th,  and  7th  largest  and  vertical ; — below,  18 ;  1st,  4th, 
and  5th  largest.  Dorsal  rows  27 ;  outer  rows  obsoletely  carinated.  Three 
or  four  dark  rings  on  tail.  Three  series  of  well-defined  perfect  rhombs, 
one  dorsal,  two  lateral,  separated  by  narrow  lines.  Light  stripe  from  su- 
perciliary to  the  angle  of  the  mouth.    A  second  in  front  of  the  eye. 

Stk.  Crotalus  adamflntew,  Bbauv.  Trans.  Amer,  Philoa.  See.  lY,  1824, 
868.— HoLBR.  N.  Amer.  Herp.  Ill,  1842,  17.  PI.  H. 

C.  horridus,  Harl.  Journ.  Acad.  Nat  So.  Philad.  V,  ii,  1827,  870. 
Diamond  Battlesnake. 

Scales  on  the  cheek  smooth.  Three  rather  large  plates  on  the 
edge  of  the  upper  part  of  the  head,  between  the  superciliaries  and 
rostral,  inside  of  which  is  a  second  row  of  three,  also  larger  than 
the  rest 


Tbc-  two  lower  rowa  of  lateral  scales  smooth.  Tliird  and  fourth 
ver;  faiDtlj  carioutcU.  Scales  on  the  back  and  sides  not  conspica- 
oiisly  different  in  site  except  the  lower  2  or  3  rows.  Posteriorly, 
near  the  tail,  all  the  scales  arc  carinated  eKoept  the  lowest. 

General  color,  jeliowiah  gmjj  with  rhomboidnl  black  blotches, 
lighter  in  the  centre,  and  with  all  the  angles  perfect.  Or  rather 
there  is  a  series  of  dull  yellowish  lines  crossing  obliquely  from  one 
side  of  the  abdomen  to  the  other  over  the  back,  foUowing  the  oblique 
series  of  scales,  and  occupying  geoerolly  the  posterior  balf  of  each 
scale,  the  basal  portion  being  black.  Those  lines,  of  which  there  are 
about  BG  crossing  Irom  each  side,  from  head  to  tail,  (9  on  tail,) 
decussate  Gret  on  the  5th  or  Gth  lateral  row,  and  then  on  the  back, 
where  they  are  more  or  less  confluent  three  or  four  tows.  Tho 
rhomboids  thas  enclosed  and  crossing  the  back  are  generally  black 
for  li  or  2  scales  within  the  yellowish  lines,  and  the  moat  central 
portion  is  dark  yellowish  brown,  molded  with  darker.  The  inter- 
vala  on  the  sides  between  the  lines  arc  mostly  dark  yellowish  brown, 
minutely  mottled  with  dark  brown.  These  intervals  cous^tute  a 
lateral  series  of  transverse  rhomboids,  sometimes  with  the  lower 
angle  truncated.  Opposite  to  the  dorsal  rhuuhoids  is  a  scries  of 
small  triangles  in  the  angles  of  the  first  decussation.  The  distance 
between  two  parallel  transverse  stripes  generally  consists  of  five 
rows  of  scales,  occasionally  of  six. 

Oq  tho  sides  and  posteriorly  these  markings  are  more  or  leas  in- 
distinct, though  generally  recognisable.  Tho  toil  usually  exhibits  a 
_good  deal  of  black.  The  under  parts  are  dull  yellowish  white,  or 
greenish  white,  clouded  toward  the  sides  with  brown.  No  regular 
spots  visible.  The  black  on  tho  tail  docs  not  constitute  complete 
rings,  but  is  interrupted  in  the  middle  of  the  lower  surface,  and  in  fact 
the  black  patebes  alternate  with  each  other,  and  are  not  opposite. 

The  top  of  (ho  head  is  light  brown,  with  occasional  black  scales. 
A  dull  yellowish  streak  starts  at  the  posterior  edge  of  the  snpercili-  » 
aiy  plate,  and  passing  obliquely  backward,  through  two  rows  of  scales, 
extends  to  the  angle  of  the  mouth.  A  second  band  starts  on  the 
plate  in  advance  of  the  superciliary,  and  crossing  tbc  anterior  orhilols, 
expands  till  it  involves  the  7tb,  8th,  and  9th  upper  labials.  Inter- 
val between  the  first  two  stripes  dark  brown.  There  are  also  indi- 
cations of  a  second  vertical  light  bar  in  front  of  the  nostril,  and  two 
below  the  pit,     Rostral  dark  jeliowiah,  lighter  in  the  margin. 

™,  S.  a  169.  32. 27.     48.  5t.  Dr.  Barker. 
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8.  Crotalus  atrox,  B.  &  G.— Head  subtriangular.  Plates  on  head ; 
2  anterior  frontals  in  contact,  between  these  and  superciliaries,  on  side  of 
the  crown,  2  imbricated  plates.  Space  enclosed  occupied  by  smaller  scales. 
Snperciliaries  bordered  by  a  row  of  larger  scales ;  the  anterior  much  largest 
Three  rows  of  scales  between  labials  and  suborbitals.  Labials  16  above ; 
Ist,  6th,  and  7th  largest; — 15  below,  Ist  and  3d  largest.  Dorsal  rows 
25-27 :  2  exterior  rows  smooth.  On  the  tail  3-6  half  rings.  Color  yel- 
lowish brown,  with  a  continuous  succession  of  dorsal  lozenges,  sometimes 
truncate  before  and  behind;  intervals  all  narrow.  A  single  transversa 
light  line  on  superciliary.  Stripe  from  superciliary  directly  to  the  angle 
of  the  mouth. 

Grcneral  style  of  coloration  somewhat  as  in  C  ddamanieus.  Ground- 
color above  dull  yellowish  brown^  with  a  series  of  subhexagonal 
patches  from  the  head  nearly  to  the  tail^  in  an  uninterrupted  series, 
separated  throughout  by  narrow  lines.  We  may  refer  the  markings 
to  the  intersection  of  two  series  of  light  yellowish  lines,  about  40  in 
number,  crossiog  obliquely  from  each  side  &ross  to  the  other,  along 
the  anterior  half  of  as  many  oblique  series  of  scales.  The  lateral  de- 
cussation is  along  the  sixth  row  of  dorsal  scales ;  on  the  back,  where 
they  cross,  the  lines  are  confluent  for  a  breadth  of  five  or  six  scales, 
making  a  series  of  transverse  lines  across  the  back,  truncating  the 
obtuse  angles  of  the  rhomboids,  which  would  otherwise  be  produced. 
Sometimes  the  acute  lateral  angle  of  the  rhomboids  are  also  trun- 
cated. Laterally,  the  yellowish  lines  are  more  or  less  obsolete,  leav- 
ing a  more  or  less  distinct  chain  pattern.  The  rhomboids  or  sub- 
rhomboids  enclosed  have  a  narrow  margin  of  dark  brown,  lighter 
toward  the  centre.  In  all  cases  the  interval  between  the  successive 
rhomboids  is  but  one  or  two  half  scales  in  width.  The  lateral  rhom- 
boids and  triangles  referred  to  in  C.  adamanteus  are  indicated  by 
two  alternating  series  of  dark  brown  blotches,  the  first  along  the  3d 
and  4th  lateral  row,  opposite  the  apices  of  the  rhomboids ;  the  second 
along  the  6th  and  7th,  and  alternating  with  the  same;  the  spots 
occupy  one  scale,  or  part  of  four  contiguous  ones.  Space  between 
these  rhomboids  and  the  yellowish  lines,  dull  yellpwbh  brown.  Be- 
neath nearly  uniform  yellowish,  slightly  clouded  on  the  sides  of  the 
scales.  On  the  tail  the  blotches  are  confluent  into  3  or  6  dark  brown 
half  rings,  interrupted  on  the  under  surface.  General  distribution 
of  lines  on  the  head  much  as  in  C.  adamanteus  ;  a  narrow  light  line 
from  the  posterior  end  of  the  superciliary  backward^  directly  to  the 


J  anterior  citremity,  nearly 
D  indistinct  patch,  and  sepa- 


C  CBOTAtHS. 

angle  of  the  month;  a  second  from  I 

parallel  with  the  first,  the  two  enclosing  a 

rated  on  the  labials  by  4}  si^ales 

light  lino  across  the  supercUiorj  pcrpeocIicuIaT  to  its  length,  obsolete 

in  old  specimens. 

It  may  readily  be  distinguiahed  from  0,  adamanleug  by  Its  light 
color  and  the  truncations  of  the  rhomboids,  as  well  as  tlio  general 
obaolefeness  of  the  lateral  markings.  The  rhomboids  are  longer  in 
proportion  and  more  rounded.  The  two  lateral  rows  of  scales  are  ' 
smooth,  the  next  two  more  strongly  carinated  than  in  C.  adamati- 
teus.  The  5th  upper  labial  is  largest,  and  transverse  ;  the  rest  Dearly 
nniform.     The  stripes  on  the  side  of  the  head  are  less  distinct. 

From  0.  conftitentus,  it  may  be  distinguished  by  tUc  greater  com-  i 
parative  size  of  the  iuterral  between  the  dorsal  blotches,  especially 
posteriorly.  la  G.  coTi_flMentii»,  there  are  two  Ugbt  lines  across  the 
Buperciliary  plate,  dividing  it  into  three  sections,  the  central  rather 
narrower.  Ilere,  too,  the  posterior  facial  stripe,  instead  of  passing  to 
the  angle  of  the  montB^  goes  back  of  it  on  tlio  2d  row  above  the 
labials,  in  C.  atrox,  passing  directly  to  the  angle  of  the  mouth. 
Other  important  distinctions  are  seea  in  the  narrower  scales  of 
C.  covjluenlutf  &b. 

From  C.  Iwi/cr,  the  more  narrow  head,  fewer  and  larger  inter- 
snpereiliary  scales,  lighter  color,  arrangement  of  color  along  the  head, 
will  at  once  distinguish  it. 
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4.  Crotaliii  luclf^r,  B.  t  Q.  Hanle  broad.  8g»1«s  between  iha 
snpcrciliarieB  Dtuaeroue,  Btnall,  and  Dniform.  Plat«s  an  top  of  head,  4  pre- 
frontal, 4  po9Cfrontal,  or  else  irregalar.  Three  rows  sc*les  between  the  anb- 
orbitals  BQd  labUIa.  Labinla  IQ  above  ;  iBtaud&th  largest; — ICbeloir.  Dor- 
sal TOWS  25,  exterior  smooth,  '2i  and  3d  with  obsolete  carinatioD.  Tail,  and 
posterior  portion  of  body  with  IG  or  17  half  rings.  A  sncceBsion  of  brown 
doianl  hoiagona  or  octagons,  aepsrated  throughout  by  &  nnrrow  tigliter 
line.  Light  stripe  from  snperciliar;  croasea  the  angle  of  the  month  on  the 
9d  and  4th  row  above  labial. 

8t!I.     Oofaliii  luci/cr.  B.  &  Q.     Vtoz.  Acad.  Nat.  8c.  Phila.  VI.,  1852. 177. 


Head  verj  broad  BUteiiorly,  outliae  iittio  tapering.  Head  above 
covered  with  many  small  tubercnliform  scafos,  fihowing  a  Bubstelli- 
form  radiation.  Interval  between  superciliary  pkteH  filled  nitb  bdirII 
BoalcB,  nearly  uniform  in  size ;  row  bordering  the  BUpcrciliaricB  very 
Btoall.  Siioles  in  front  of  the  sapercilioriea  variable  :  in  one  sped- 
men  there  are  two  rows  of  four  eacb,  of  considerable  size ;  in  another 
tbcy  arc  larger  than  the  rest,  but  irregular.  Scales  on  the  cheeks 
large,  flut,  smooth. 

Oround-color,  light  brown  above.  Along  the  hack  &  eeriea  of 
jmbhexagonal  or  octagonal  blotcfaea,  formed  hy  a  skeleton  of  dull 
yellowish,  constituting  a  dorsal  chain.  The  space  thus  enclosed  of 
the  ground-color  is  margined  faintly  with  dark  brown:  the  width 
of  the  interval  between  the  snecessive  blotches  is  from  one-half  to 
one  and  a  half  scales.  These  spots  are  frequently  confluent,  two  and 
three  running  together.  Where  most  distinct  the  spots  are  four  scales 
long  and  eleven  wide.  On  each  side  of  this  dorsal  seriea  is  a  second, 
teparated  by  a  single  row  of  scales,  the  blotches  extending  from  the 
abdominal  scutellie  to  the  5th  or  6th  row.  These  are  smaller  than 
the  dorsal,  and  subcircular.  Opposite  the  transverse  light  bands, 
•nd  in  the  open  space  between  four  contiguous  blotches  on  the  sides, 
■mailer  blotches  are  indistinctly  visible.  Posteriorly,  the  spots  on 
the  back  and  sides  are  confluent  and  darker;  in  one  specimen  form- 
ing 17  half  rings,  encircling  the  bock,  leaving  about  24  dorsal 
blotches.  Abdomen  greenish  yellow,  more  or  less  clouded  with 
brown  at  the  bases  of  the  scales.  Head  dark  brown  ;  &  light  line 
from  posterior  portion  of  the  superciliariea  along  the  4th  row  of  sn- 
pralabial  scales  back  to  the  angle  of  the  jaws,  on  the  occiput,  where 
tt  expands  into  the  color  of  the  under  part.  Upper  labials  of  the 
•ame  light  color  behind,  rapidly  widening  anteriorly  so  as  to  inulada 
whole  front  and  side  of  the  face,  leaving  only  the  top  of  the  head 
dark.     The  space  about  the  facial  pit  darker. 

The  theory  of  coloration  is  that  of  decussating  lines,  which,  when 
they  interact,  unite  so  as  to  have  the  angles  of  intersection  truncated. 

The  species  has  a  general  resemblance  to  C.  airox  in  the  arrange- 
Bent  of  (he  blotches,  but  is  darker,  and  has  about  17  dark  half  rings 
posteriorly  instead  of  4  or  5.  In  C.  alroz  the  head  is  narrower  and 
more  triangular,  the  space  between  the  auperciliaries  narrow,  »nd 
•ccupied  hy  angulated  larger  scales  instead  of  small  tuberculons  ones. 
Id  (,'.  airox,  the  row  bordering  the  supcrcilisries  is  mnob  larger  tbaa 
the  rest,  and  the  scales  on  the  top  of  the  head  generally  mote  anga- 


lated.  In  C.  lucifcr,  the  lino  an  tlie  side  of  the  head,  instead  0 
going  directly  &om  the  posterior  end  of  ibe  auperuiliary  to  the  com- 
miBSures,  passes  back  nearly  parallel  to  the  uiouth,  erosaiag  along  the 
4th  ruit  of  scales  abuve  the  labial.  The  eecond  liac  in  front  of  the 
eye  is  ranch  wider  below  in  C.  luei/er,  and  the  face  generally  al 
more  of  white,  while  the  dark  portions  are  much  darker. 

A  Bpeciuien  collected  in  California  by  Dr.  Leconte  reeembles  tl 
but  owing  to  the  imperfect  state  of  preservation,  little  definite  cenl) 
ascertained.  The  dorsal  figures  are,  however,  more  in  loienges  thi 
in  hexagons.  Color  dark.  Size,  very  large. 
Orojoii.  168.25.25.     27j.  3i[.    (in  dep.)    Expl.  Exp« 


S.  Crof  alas  conflaentlM,  Sat.  Bead  subtriaa^kr.  Plates  on 
top  of  bead  aquamilorm,  irregular,  angulaled,  and  imbricated ;  scales  be- 
taeen  auperciliariea  small,  itumeruus,  ucifbrm.  Four  rowa  of  ecalea  be- 
(weea  Ibe  suborbital  series  (which  only  exteads  to  the  centre  of  the 
orbit)  uid  tlie  labials.  Labials  16  or  IS,  nearly  noifurm.  Dorial  aeritM 
27-29.  Dorsal  blotches  quadrate,  coacave  before  and  bchiuJ ;  inlervali 
greater  behiad.  Spots  traasTersel;  iiu&drnte  posteriorlj,  ultimately  beeoat- 
iag  10  or  12  half  rings.  Two  trnnsverse  lines  on  superciliuies,  encluuDg 
nliout  one-third.  Stripe  from  superciliary  to  aagte  of  jaws,  crossel  aagle  of 
the  moutli  on  the  second  row  above  labial.     BaBtral  margtaed  with  lighteF. 

Str.     Crolalvt  tonjtumlvt.  Sat,  in  Lortg't  Exped.  Rocky  Mts.  It,  1823, 48. 

C.  Letonlei,  IIallow.     Free.  Acad.  Nat.  Be.  Fhilad.  VI,  18S1,  : 


ThiB  species  heara  a  considerable  resemblance  to  C.  atrox,  bat 
body  is  more  slender  and  compact.  Scales  on  the  top  of  the  hi 
anterior  to  the  superciliaries  nearly  uniform  in  si^e.  Line  of  seolea 
across  from  one  nostril  to  the  other  consists  of  six,  not  four  as  in  C. 
alrox.  Superciliaries  more  prominent.  Labial  series  much  smaller. 
Upper  anterior  orbitals  much  smaller,  as  also  is  the  anterior  naaal. 
Scales  on  the  top  of  the  head  less  carinated.  Scales  between  soper- 
eiliaries  smaller  and  more  numerous,  five  or  six  in  number  instead  of 
four.  Two  lateral  rows  of  scales  suootli,  first,  second,  and  third 
gradually  increasing  in  size.     Scales  mure  Unciu*  than  in  C  atrox. 

General  color  yellowish  brown  with  a  aeries  of  subquadrate  dark 
blotches,  with  the  corners  rounded  and  the  anterior  and  posterior 
sides  frequently  concave,  the  exterior  convex.  These  blotches  ore 
ten  or  eleven  scales  wide  and  four  or  five  long,  lighter  in  the  centre, 
and  margined  for  one-third  of  a  scale  with  light  yellowish.  Th 
vala  along  the  back  light  brown,  darker  than   the  margins 
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blotches.  Anteriorly  the  interval  between  the  dark  spots  is  but  a 
single  scale;  posteriorly  it  is  more,  becoming  sometimes  two  scales^ 
where  also  the  spots  are  more  rhomboidal  or  lozenge-shaped;  nearer 
the  tail,  however,  they  become  transversely  quadrate.  The  funda- 
mental theory  of  coloration  might  be  likened  to  that  of  Crotalus 
adamantemy  viz.  of  forty  or  fifty  light  lines  decussating  each  other 
from  opposite  sides ;  but  the  angles  of  decussation,  instead  of  being 
acute,  are  obtuse,  and  truncated  or  rounded  off  throughout.  Along 
the  third,  fourth,  and  fiflh  lateral  rows  of  scales  is  a  series  of  indis- 
tinct brown  blotches  covering  a  space  of  about  four  scales  and  falling 
opposite  to  the  dorsal  blotches:  between  these  blotches,  and  opposite 
to  the  intervals  of  the  dorsal  blotches,  are  others  less  distinct. 
Along  the  fifth,  sixth,  seventh,  and  eighth  rows  is  a  second  series  of 
obsolete  blotches,  each  covering  a  space  of  about  four  scales,  and  just 
opposite  the  intervals  between  the  dorsal  spots.  The  dorsal  and 
lower  series  are  separated  by  an  interval  of  three  scales,  this  interval 
light  brown.  Beneath,  the  color  is  dull  yellowish,  and  ten  or  twelve 
darker  half  rings  are  visible  on  the  tail.  ^ 

In  point  of  coloration  the  principal  features,  as  compared  with  C. 
atfox,  lie  in  the  dorsal  blotches,  being  disposed  in  subquadrate  spots 
instead  of  subrhomboids ;  the  intervals  thus  forming  bands  across  the 
back  perpendicular  to  the  longitudinal  axis.  This  tendency  to 
assume  the  subquadrangular  pattern  has  broken  up  the  chain-work 
into  isolated  portions,  as  in  Coluber  eximius  or  Crotalophorus  Urge- 
minus,  The  intervals  of  the  dorsal  blotches  are  wide  and  darker  in 
the  middle,  while  in  C.  atrox  they  are  narrow,  not  linear,  and  uni- 
color.  The  sides  of  the  head  present  the  usual  light  stripe  from  the 
posterior  extremity  of  the  superciliary;  it  passes,  however,  to  the 
angle  of  the  jaw  on  the  neck,  along  the  second  row  of  scales  above 
the  labials.  A  second  stripe  passes  in  front  of  the  eye  to  the 
labials,  widening  there.  A  small  light  vertical  bar  is  seen  below  the 
pit,  and  another  on  the  outer  edge  of  the  rostral.  On  the  supercili- 
aries  are  seen  two  light  transverse  lines  enclosing  a  space  nearly  one- 
third  of  the  whole  surface.  In  C.  atrox  there  is  a  single  median 
line.  Sometimes,  as  in  C  atrox,  the  single  blotches  on  the  nape  are 
replaced  by  two  elongated  ones  parallel  to  each  other. 

Red  River,                   180.  27.  29.     34.  4.  Capt.  Marcy. 

San  Pedro,  Texas,        181.  28.  27. Col.  J.  D.  Graham. 

R:t,SanMo^       133,3.27.     27.3. 
ana  Li  1  aso.      ) 
I 


6.  CrolalUS  moloxitus,  B.  k  0.  Muiile  liroail ;  rastrfti  small. 
Sesles  bolween  auperciliaries  amall,  Dniform,  eieept  tbe  two  nnterior.  Two 
froottil  pliites,  Taur  postrrontal.  Two  inter  snperciliarj,  all  in  contact.  Firs 
rows  scbUs  betwevn  the  Uliiala  and  subarbital  row.  ttiddlD  row,  not  ex- 
tending  beyond  the  middle  of  the  orbit.  L*biaU  IB  abate,  fifth  and  sixlli 
largest  M  7  below.  Dorsal  rows  of  scales  29.  Two  external  rows  small.  Tail 
uniform  black.  Color  roll  sulphur,  a  Hcries  of  cbea toot-brawn  tcanaverae 
loienges,  with  exterior  comers  produced  to  the  abdomen.  Centres  of  laienges 
with  one  or  two  apota.  Each  scale  but  one  color-  A  brown  patch  below  and 
behind  theejo. 

One  of  the  moat  strongly  nmrkeil  of  all  tbe  species.  Head  Teiy 
broad  io  front;  outline  nearly  rectaogukr.  Itoatral  small.  Two 
anterior  frooials;  behind  these  four  plates,  the  eitcrior  resting  on 
the  superciliary;  behind  these  two  other  plates,  between  and  in 
contact  with  the  superciliaries.  Anterior  naaal  subtriangular,  Top 
of  bead  with  numerous  smooth  sublabcrculoos  scales.  Suborbitals 
large,  extunJing  to  the  anterior  canthus.  General  aspect  smoother 
than  in  Crotali  generalljf  scales  rounded  at  the  posterior  apex, 
carinated  but  slightly. 

General  color  above  that  of  roll  sulphur,  beneath  pale  yellowish, 
posteriorly  very  faintly  clouded  witb  brownish.  Tail  black.  Ante- 
riorly the  scutelliQ  are  entirely  immaculate.  Along  the  baok  is 
a  series  of  transverse  reddish  or  chostnnt-brown  lozenges  embraced 
in  a  width  of  1'2  or  14  scules  and  4  or  5  scales  long,  and  with  tbo 
exterior  angles  prodoeed  to  the  abdomen.  These  lozenges  are 
frames  with  the  outline  generally  one  scale  in  width  and  with  the 
centres  of  the  ground-color;  sometimes  divided  by  a  median  line  of 
brown,  so  as  to  show  two  yellowish  spots  inside  of  the  lozenges. 
The  scales  exterior  to  the  lozenges  are  rather  lighter.  Sometimes 
the  brown  rings  and  the  lozenges  widen  at  the  abdomen  and  indicate 
lateral  spots  of  four  scales;  at  others,  and  especially  anteriorly,  the 
rings  are  obsolete,  and  the  brown  is  in  a  dorsal  scries.  In  fact,  for 
the  anterior  fourth  of  the  body  we  have  a  dorsal  patch  of  brown, 
showing  alternately  at  successive  intervals  one  large  yellowish  spot 
and  then  a  pair  of  smaller  ones,  owing  to  the  confluence  of  the  suc- 
cessive lozenges.  The  superciliaries  and  scales  anterior  to  them,  as 
well  as  a  broad  patch  below  and  behind  the  eye,  light  greenish 
brown.  Tail  uniform  dark  brown  above,  paler  beneath.  Only  ona 
button  with  two  necks,  no  rattle. 

A  remarkable  character  of  this  species  is  that  each  individual 
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Boale  is  of  the  same  uniform  tint  to  its  base,  and  not  showing  two 
eolonrs  as  in  other  species. 

F^Web»ler&.Eita^   187.25.29.    33f  8.      Col.  J. D. Graham. 
del  Cobre,  iV.  mex,  J 


Genus  CROTALOPHORVS,  Orat. 

Gen.  Char.  Upper  surface  of  the  head  coyered  with  nine  large 
plates,  as  seen  in  Coluber  and  allied  genera.  The  tail  terminates  in 
a  rattle,  generally  smaller  than  in  Croialus,  A  deep  pit  between 
the  eye  and  nostril,  as  in  Orotalus.  Snbcandal  soutellsB  entire,  except 
a  few  at  the  end  of  the  tail,  which  are  bifid. 

Stn.     CrotaUypharuBj  Grat,  Ann.  Philos.  1825,  205. 

1.  €r«»talopliora8  mlllarlafl,  Holbb.—- Twenty-two  or  twenty- 
three  dorsal  rows  of  scales,  all  of  which  are  carinated,  the  lateral  and  first 
row  bnt  slightly ;  a  yertebral  brownish  red  line ;  seyen  series  of  blotches,  one 
dorsal  and  three  lateral,  on  each  side,  the  uppermost  of  which  is  obsolete 
and  the  lowest  subject  to  irregularities.  Vertical  plate  subcordiform,  occipi- 
tal oblong  and  elongated.  A  narrow  white  line  commences  at  the  lowest 
point  of  the  orbit  and  passes  obliquely  backward  to  the  angle  of  the  mouth. 

Stk.  Crotaltu  miUarhUy  Ltnn.  Syst  Nat  1, 872.— «m.  L.  Syst  Nat  ed.  XIH, 
I,  iii,  1788.  1080.— -Merb.  Vers.  Syst  Amph.  1820, 156.— Habl.  Jour.  Acad. 
Nat  Sc.  Phila.  V,  ii,  1827,  870.     Holbb.  N.  Amer.  Herp.  II,  1888,  78  Fl.  xt. 

Cauditona  miliarius,  Wagl.  Sjst  Amph.  1880,  176. 

Crotalophorus  miliariuSf  Holbb.    N.  Amer.  Herp.  2d.  ed.  HI,  1842, 25.  PI.  ir. 

Vq>era  Caudisona  amerieana  minor,  Catesb.  Nat  Hist  Carol.  II,  1748, 42. 
PI.  xiii. 

Ground  Rattlesnake. 

Gronnd-color  dark  greyish  ash,  minutely  mottled.  A  series  of 
thirty-eight  to  forty-five  subcircular  dorsal  blotches  extending  from 
head  to  tail,  dark  brown,  each  with  a  narrow  distinct  yellowish 
border.  Interval  rather  narrower  than  the  spots  themselves.  A 
broad  band  of  purplish  red  passes  from  head  to  tail,  through  the 
blotches.  On  each  side  may  be  distingoished  three  series  of  blotches, 
the  first  on  the  first  and  second  lateral  rows  of  scales  and  partly  on 
the  abdominal  scutellae.  The  second  alternating  with  this  on  the 
second,  third,  fourth,  and  fifth  rows  of  scales,  and  opposite  the  doml 
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aeries.  The  ihird  tlternmting  with  the  aeoond  and  the  donud  seriesi 
on  the  fifth,  sixth,  seventh,  and  eighth  rows  of  scales.  The  latter 
series  is  dusky  and  obsolete;  the  others  are  uniform  and  distinetly 
Uaok. 

The  shape  of  the  blotches  is  subjected  to  some  variation  according 
to  individuals.  Generally  suboiroular  or  slightly  oblong,  they  become 
sometimes  a  transversely  elongated  quadrangle,  three  times  as  long  as 
wide.  Their  shape  varies  aeeording  to  the  region  of  the  body  on 
which  they  are  found.  On  the  anterior  third  they  are  subquadran- 
gular,  anteriorly  and  posteriorly  emarginated;  on  the  middle  region 
they  elongate,  and  toward  the  posterior  third  become  nearly  circular. 
Baekwardof  the  anus  the  five  or  six  blotohes  of  that  region  extend  on  the 
sides,  without,  however,  meeting  on  the  lower  surface.  The  blotches  of 
the  first  lateral  row  are  subquadrangular  and  a  Uttle  smaller  than  those 
of  the  second  and  third  rows;  the  blotches  of  the  second  row  being 
transversely  oblong  and  largest  on  the  middle  re^on  of  the  body. 
Side  of  the  head  purplbh  brown.  A  narrow  distinct  white  line  from 
the  lowest  part  of  tiie  orbit  passing  obliquely  backward  to  the  angle 
of  the  mouth.  Above  and  continuous  with  that  white  line  a  deep 
chestnut-brown  vitta  is  observed,  of  the  same  length  but  broader  and 
lined  above  with  a  narrow  dull  yellowish  margin.  Two  undulated 
dark-brown  vittaa  extend  frt)m  the  vertex  to  the  first  dorsal  blotch 
and  confiuent  with  it  A  double  cresoentic  blotch  is  observed  on  the 
frontal  scutella  leaving  a  transversal  fulvous  band  across  the  head 
between  the  orbits.  The  color  underneath  is  reddish  yellow,  mar- 
morated  with  brownish  black  blotches  and  minute  dots. 

The  scales  are  elongated,  carinated^  and  acute  posteriorly.  Those 
of  the  lateral  row  are  slightly  carinated  also,  but  narrower  than  in  C. 
conaoriy  and  more  acute  posteriorly. 


Liberty  Co. 

f  Georffta. 

135.28+5.    23. 

15J.  2J. 

Dr.  Jones. 

Oharlaton, 

s.  a 

136.  22+11.  22. 

17f .  2|. 

Dr.  Barker. 

ti 

135.  30.         23. 

14}.  IJ. 

(I 

(C 

135.31+5.    22. 

15i.  IJ. 

it 

(I 

136. 27.         23. 

131.  If. 

(I 

u 

132.  34.        22. 

14.    H. 

<( 

3.  Crotalopliorus  consors,  B.  &  G.— Twenty-five  rows  of  dor- 
sal scales,  all  carinated  except  the  two  first  rows  on  either  side.  Seven  scries 
of  blotches,  one  dorsal  and  three  on  each  side,  all  very  small.  A  yellowish 
white  line  passing  from  behind  the  nostril  below  and  behind  the  eye. 
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Kesembles  C,  mUiarixu  in  its  general  appearance^  but  without  the 
Tertebral  brownish  red  line.  The  ground  color  is  olivaceous  brown, 
the  blotches  of  a  deeper  brown,  encircled  with  a  black  fillet  margined 
with  a  whitish  yellow  line.  There  are  about  fifty  blotches  in  the 
dorsal  series  emarginated  anteriorly  only,  thirty  of  which  are  trans- 
Tersely  elongated,  very  irregular ;  the  twenty  remaining  ones  nearly 
circular,  with  regular  outlines.  The  blotches  of  the  lateral  rows  are 
comparatively  small  and  of  nearly  equal  size,  though  sometimes  one  of 
either  row  may  appear  much  the  largest.  The  blotches  of  the  first 
lateral  series  are  opposite  to  those  of  the  dorsal  and  affect  the  1st, 
2d,  and  3d  rows  of  scales  and  the  extremities  of  the  abdominal  scu- 
tellsd.  The  blotches  of  the  second  series  alternate  with  these,  extend- 
ing on  the  3d,  4th,  and  5th  rows  of  scales.  The  blotches  of  the  third 
aeries  are  obsolete  and  alternate  with  those  of  the  second  series,  and  are 
generally  opposite  to  those  of  the  dorsal  series  situated  in  the  5th^ 
6th,  and  7  th  rows.  The  upper  surface  of  the  head  is  brown ;  there 
are  two  vittsd  extending  from  the  vertex  along  the  neck  to  the  first 
dorsal  blotch.  A  broader  and  deep  chestnut-brown  band  extends  from 
the  eye  to  the  neck.  The  frontal  region  is  deeper  brown  than  the 
vertex.  A  yellowish  white  line  starts  from  the  nostrils  near  the  upper 
surface  of  the  head,  extending  backward  in  passing  between  the  eye 
and  the  pit  to  the  angle  of  the  mouth.  A  vertical  whitish  bar  extends 
from  each  side  of  the  pit  to  the  labial.  The  belly  is  yellowish  white 
marbled  with  black  transversely  oblong  patches.  The  vertical  plate 
is  cordiform;  the  anterior  frontal  plates  proportionally  small;  the 
occipital  rather  broad.  The  scales  of  the  body  are  elongated,  a 
little  smaller  than  in  G.  miliarius,  but  not  quite  so  acute  posteriorly. 
The  two  lateral  and  smooth  rows  are  much  broader  than  the  rest 
and  conspicuous :  most  of  the  scales  of  these  two  rows  are  blacky  with 
the  posterior  edge  straw  colored,  giving  the  appearance  of  a  succession 
of  distinct  crescents.  The  tail  is  conical  and  tapering ;  the  rattle 
composed  of  one  ring  besides  the  terminal  one. 
Indianola.  147.  33.  25.     18}.  2i.     Col.  J.  D.  Qraham 
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it.  CrotalopboruH  lergemlnua,  Hoi:HB. — Twenty-fire 

■   dorwU  ecsles,  strong]]'  cnrlaaMd,  with  the  exception  ortbe  first  rov,  irhiolL   I 

U  perfecll]*   smootli.    TertUal   plate   subhexagansl,   pointed  poaleriorl;. 

Seven  longitudinal  series  of  blotches.     A  narrow  band  of  yellowish.  wMt*   I 

•itends  tiam  the  pit  to  the  neck  in  passing  close  to  the  angle  of  tbe  month,    I 

Stn.     Cro(a/i«  itrgemmiu,  Sav.  Long'i  Exp.  Rocky  Mt*.  I.  1823,  493.—  | 
Babl.  Jonrn.  Acad.  Nat.  Sc.  Philad.  t.  iii,  1827,  372. 

Crolalophonu  Urgeminui,  Holbo.  S.  Amer,  Herp.  III.,  1842,  20,  PI.  T, 

Crolalopkarui AuAss.  Lake  Sup.  1B50, 381.  Fl.  ri.  Sg.  6-8: 

Prairie  Rattlesnake,  Masaasauga. 

The  ground  color  above  is  brown ;  the  bloMbes  nre  deep  chestnut 
brown  bkckisb  eiternilly,  and  with  a  yellowish  wliite  loargin.  Tba 
dorBul  blutchea  iirc  thirty-four  in  namber  from  the  head  to  the  region 
opposite  the  anna,  twenty-six  of  which  are  transversely  and  irregu- 
larlyoblong,  anteriorly  and  poateriorly  emarginated — less  so,  however, 
posteriorly ;  eight  are  subelrcular.  Five  or  eii  exist  ou  the  tail  fi:om 
the  anus  to  its  tip,  extending  on  tho  sides,  the  last  two  forming 
sometimes  a  complete  ring.  The  nest  series  on  either  side  is  com- 
posed of  small  blotches,  hut  as  intensely  colored  as  in  the  other 
series.  They  alternate  with  the  dorsal  ones.  They  have  no  regu- 
larity either  in  outline  or  position.  The  second  lateral  tow  is  com- 
posed of  the  largest  lateral  blotches.  They  are  tranaversely  oblong 
or  oval  on  tbe  second,  third,  fourth,  fifth,  and  sixth  rows  of  scales,  and 
opposite  the  blotches  of  the  dorsal  aeries;  consequently  alternating 
with  the  third  series  above.  The  Grst  latcml  series  again  is  com- 
posed of  hlolcbes  intermediate  in  eite  between  those  of  tbe  third 
and  second  series ;  they  occupy  the  first  and  second  rows  of  scale% 
and  extend  somewhat  to  the  abdominal  scutcllai,  and  altematiDg 
with  tbe  adjoining  scfies.  Two  undulated  vittie  extend  from  ths 
supraorbital  plates  along  the  neck  to  the  first  dorsal  blotch,  nai 
often  couftucut  with  the  latter.  A  linear  vitta  margined  witb 
yellowish  white  extends  from  tbe  posterior  edge  of  the  eye  to  the 
sides  of  the  neck;  the  inferior  yellow  margin  is  the  broadest,  and 
passes  from  the  pit  close  to  the  angle  of  the  mouth,  turning  forward 
to  the  middle  of  the  lower  jaw,  enclosing  a  semi  ■elliptical  browL 
patch.  Two  elongated  yellowish  spota  may  be  observed  diverging 
from  both  sides  of  the  pit  to  tbe  Up.  The  cephalic  plates  are  deep 
chestnut  brown ;  a  transverse  light  brown  baud  extends  across  the 
bead  from  one  orbit  to  the  other. 


I 
I 
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The  color  underneath  is  blackish  brown  intermingled  with  yellowish. 
Racine,  Wise,  150.  21.+1. 25.     29}.  2}.  Dr.  Hoy. 

Grosse  Isle,  Mich.     136.  31.         25.     19i.  2|.       Rev.  Chas.  Fox. 
Warren  Co.,  Ohio.  141.  29.        25.    231.  Sf.  Dr.  J.  P.  Kirtland. 

4.  Crotalopliorufl  Ednrardsll,  B.  &  G.— Twenty-three  rows  of 
dorsal  scales  ;  first  and  second  lateral  row  smooth.  Vertical  plate  subpen- 
tagonal,  tapering  posteriorly.  Lateral  rows  of  blotches  proportionally  yery 
smalL 

The  ground-color  is  yellowish  brown  with  three  lateral  series  of 
deep  chestnut-brown  blotches.  Two  elongated  brown  blotches  ex- 
tend from  the  supercilliaries  backward.  A  narrow  band  of  chestnut 
brown,  from  the  posterior  frontal  plates^  passes  over  the  eyes  to  the 
neck,  under  which  a  yellowish  stripe  extends  from  the  nostril  to  the 
angle  of  the  mouth.  The  snout  and  upper  jaw  are  brown  with  two 
yellow  fillets  diverging  from  the  pit.  The  lower  jaw  and  chin  are 
mottled  with  brown  and  yellow.  There  are  about  forty-two  dorsal 
brown  and  irregular  blotches  margined  with  deep  black  and  encircled 
with  a  yellow  fillet,  from  the  head  to  the  tip  of  the  tail — the  34th 
opposite  the  anus — the  last  three  passing  to  the  sides  of  the  tail 
but  do  not  meet  below.  Subcircular  on  the  posterior  half  of  the 
body,  the  blotches  on  the  anterior  half  are  longer  transversely  than 
longitudinally;  emarginated  anteriorly  only. 

The  blotches  of  the  two  lateral  series  are  proportionally  small. 
The  blotches  of  the  upper  series  are  more  or  less  obsolete  and  alter- 
nate with  the  dorsal  ones.  Those  of  the  second  lateral  series  are  the 
smallest  and  alternate  also,  being  of  as  deep  a  color  as  the  dorsal 
ones,  but  do  not  extend  beyond  the  anus,  occupying  the  second,  third, 
and  fourth  rows  of  scales.  The  first  and  lower  series  affect  the  first 
and  second  rows,  and  only  one  scale.  The  belly  is  of  a  light  straw 
color,  dotted  and  sprinkled  irregularly  with  brown. 

Scales  elliptical,  subtruncated  posteriorly,  constituting  twenty-three 
rows,  strongly  carinated,  except  the  two  lateral  rows,  which  are 
smooth. 

Head,  when  seen  from  above,  subelliptical ;  vertical  plate  propor- 
tionally more  elongated  than  in  C.  tergeminus. 

TamauUpas.  143. 28.+3. 23.     17J.  2\.       Dr.  Edwards. 

S.Bani  of  Rio  Grande.  lb^.2\.        23.     11.    If.     Gen.  Churchill. 
Sonora.  145.26.        23.    8}.   li.  Col.J.D.araham. 
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II.  CrotaloplloraB  Klrtlandll,  Holbb.—- Twenty-five  rows  of  dor- 
aal  acales,  Bometimes  only  twenty-fonr,  all  strongly  carinated  except  those 
of  the  first  lateral  row.  Vertical  plate  rather  short  and  broad.  Color  in 
the  adnlt  almost  uniformly  black,  with  a  Tertebral  series  of  dusl^  brown 
blotches,  sometimes  very  obsolete.  Underneath  bluish  slate,  with  the  pos- 
terior margin  of  the  sontellfe  yellowish. 

8tv.     Cratakpkcnu  JBrOandH^  Houib.    N.  Amer.  Herp.  m,  1842,  81, 
PI.  vi. 
Black  Massasanga. 


The  soales  of  the  latexBl  row  are  as  broad  or  high  as  long.  Those 
of  the  second  row  are  but  slightly  carinated,  and  distingoished  from 
the  next  rows  above  in  being  broader  and  regularly  elliptioal  poste- 
riorly. The  carinated  scales  are  elongated,  and  the  narrowest  as  thej 
approximate  the  dorsal  region.  Thej  are  posteriorly  rounded  or 
subacute. 

In  the  young,  eight  inches  and  a  half  long,  the  ground-color  is 
brown,  with  a  dorsal  series  of  deep  brown  spots  transversely  oblong, 
emarginated  anteriorly  and  posteriorly,  almost  quadrangular  on  the 
posterior  region  of  the  body  and  tail;  and  thirty-four  in  number  firom 
head  to  tail.  There  are  three  lateral  series  of  blotches  on  each  side ; 
the  upper  one  composed  of  small  and  obsolete  blotches,  alternating 
with  the  dorsal  ones ;  the  second  row  is  composed  of  vertically  oblong 
blotches,  larger  than  those  of  the  upper,  and  a  little  smaller  than 
those  of  the  lower  series.  The  latter  extend  partiy  on  the  abdominal 
scutellfld,  as  in  C.  tergeminus  and  other  allied  species.  Six  or  seven 
rings  to  the  rattle. 

Warren  Co.,  Ohio.  140.  21+5.  24.  23f .  2}.  Dr.  J.  P.  Kirtland. 

"  144.19+5.23.  24f.  2f.  « 

«  142.17+3.25.  25.    2  J.  « 

«  143.15+9.25.  8  J.      f  « 
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Genus  AGKISTRODOIV,  Beauv. 

Gen.  Char.  A  deep  pit  between  nostril  and  the  eye.  J^ine 
plates  on  top  of  head.  Without  rattle.  Poison  fangs  as  in  Crotalus. 
One  pair  of  occipitals.  A  loral  between  the  nasal  and  anterior  orbit- 
als.  Labials  excluded  from  the  orbit  by  the  presence  of  suborbital 
plates.  Scales  carinated;  rows  23  in  number.  Subcaudal  scutellae 
divided  posteriorly.  Sometimes  a  small  plate  between  the  vertical 
and  postfrontals.     Habits  terrestrial. 

8th.  Agkittrodorif  Pal.  be  Beauv.  Trans.  Amer.  Phil.  Soc.  Philad.  IV, 
1799,  881. 

1.  Agrl^lstrodon  contortrix,  B.  &  G.— Loral  present.  Labials 
not  entering  into  the  orbit.  Dorsal  rows  of  scales  28.  Color  light  chestnut, 
with  inyerted  Y 'Shaped  darker  blotches  on  the  sides.  Labials  yellowish 
white. 

8tn.  Boa  eoniartriXf  Linn.  Syst.  Nat.  I,  278. — Gm.  L,  Syst.  Nat.  ed.  ziii, 
1,111,1788,1082, 

AffkiitroiSon  mokasorif  Beactv.  Trans.  Amer.  Philos.  Soc.  Philad.  IV, 
1799,  880. 

Seytaltu  cupreutf  Rafin.  Amer.  Journ.  Sc.  I.,  85. — Harl.  Med.  &  Phys. 
Bes.  1835,  130. 

Trigonocephalus  cenchris,  SciiL.  Ess.  Phys.  Serp.  Part,  desc,  18&7,  553. 
PL  XX,  fig.  10  and  11. 

Trigonocephalui  contortrix,  Holbr.  N.  Amer.  Herp.  II,  1838,  69  PL  xiy,  and 
2d  ed.  Ill,  1842,  39.     PI.  viii. 

Copperhead. 

More  slender  than  Toxicophu  pisdovorus.  Plates  on  neck  and  side 
smaller.  Two  anterior  orbitals,  one  above  the  other,  the  lower  nar- 
rower, and  forming  the  posterior  wall  of  the  pit.  A  distinct  loral 
between  these  and  the  posterior  nasal.  Labial  not  forming  part  of 
the  orbit,  but  separated  by  the  four  post  and  suborbitals.  Labials 
not  so  largely  developed;  8  above,  3d  and  4th  largest;  9  below. 

Above  light  hazel  brown,  rather  brighter  on  the  top  of  the  head, 
and  everywhere  minutely  mottled  with  very  fine  dark  points.  On 
each  side  is  a  series  of  15-26  darker  chestnut-colored  blotches  resting 
on  the  abdominal  scutellse,  and  suddenly  contracting  about  the  mid- 
dle of  the  side,  so  as  somewhat  to  resemble  an  inverted  Y*     These 
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VIotchoa  extend  to  the  Tcrtebral  line,  where  thej  may  be  traQcatcd 
or  end  in  a  rounded  apes.  Generally  tliose  of  opposite  aides  alter- 
nate witli  each  other,  but  frequently  they  are  confluent  above,  fijrm- 
ing  continuous  bands.  They  are  bo  disposed,  that  the  iatervaJa 
between  the  successive  blotches  are  pretty  much  of  the  same  shape 
and  size,  though  inverted.  The  centres  of  the  blotches  are  lighter; 
in  some  eases  so  much  so  as  greatly  to  increase  the  Y-^haped  resem- 
bknce.  Color  beneath  dull  yellowish,  with  a  eeries  of  distinct  large 
dark  blotches,  35-45  in  number,  on  each  Fide.  Chin  and  throat  un- 
spotted. Sides  of  head  cream  color;  tiio  line  of  demarcation  very 
distinct ;  this  passes  along  the  upper  edge  of  the  head,  in  front  of  the 
eye,  and  involving  the  lower  three-fourths  of  the  orbit,  interseeta  the 
middle  of  the  2d  postorbital  plate,  (counting  from  above,)  and  ex- 
tends along  the  lat  row  above  the  labials,  to  the  posterior  edge  of  the 
last  labial ;  the  line  then  cornea  back  through  the  middle  of  the  lower 
labial  range,  where  it  is  marked  by  a  narrow  black  line.  Rostral  of 
the  game  color.  A  small  areolated  dark  apot  near  the  inner  edge  of 
eaob  oooipitftl  plate. 


CUvfland. 


Foxhirg,  Pa. 


153.40+10.23.  27i.3S. 

152.42+10.23.  29.   41. 

152.32+18.23.  26f3t. 

152.  32+18.  23.  32|.4i. 


Dr.  Eirtland. 


S.  F.  Baird. 


Carlidf,  Pa. 


CharftMon. 


23. 

7.     3i. 

23. 

22}.  2  J. 

23. 

23i.  U. 

■' 

23. 

24}.  81. 

C.  Girard 

23. 

20i.  21. 

Jas.  Fairie 

150.48. 
154.42. 
15i.  4S. 
150. 40+8. 
Prairie  MerRougii,La.  153.40+8. 

"  "  150.30+18.23.    201.3.  " 

blotches  larger  and  fewer,  about  15  in  number,  and  running  more 
npon  the  abdomen.  Vertical  plate  larger  and  more  acute  posteriorly. 
BcLlndi^nola  &  >      ^^  gS. 

jSan  AKtoKW.      ) 
Sahinal.  150.31+17.23.     Hi.  If 


Col.  Graham. 
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Genus  TOXICOPHIS,  Troost. 

Gen.  Char.  No  rattle.  Pit  and  fangs  as  in  Agki$trodon,  Eleven 
plates  on  top  of  head.  No  loral  plate  between  nasal  and  anterior 
oibital.  A  second  and  smaller  pair  of  occipital  plates  contiguous  to 
the  first.  Labibl  entering  into  the  orbit.  Scales  very  conspicuously 
carinated,  forming  25  longitudinal  rows.  Subcaudal  scutelke  divided 
posteriorly.    Habits  aquatic. 

Syn.  Toxicophis,  Troost,  Ann.  Lye.  Nat.  Hist.  N.  York,  IH, 
1833,  190. 

1.  Toxicophis  pIsclTOras,  B.  &  Q. — No  loral.  Inferior  wall  of 
orbit  eonstituted  by  8d  labial :  25  dorsal  rows.  Dark  chestnut  brown,  with 
indistinct  vertical  dark  bars.  Line  from  superciliary  along  the  edge  of  the 
head,  through  the  middle  of  the  second  supra  labial  row.  A  second  line 
from  the  lowest  point  of  the  orbit  parallel  to  the  first. 

Stk.     Trigonocephalut  piseivonu,  Holbb.    N.  Amer.  Herp.  H,  1888,  68. 
PI.  xiii.  and  2d  ed.  Ill,  1842,  83.    PI.  vU. 
Water  moccasin. 

• 

Scales  all  large  and  well  developed ;  those  on  the  sides  and  back 
of  head  conspicuously  so.  Two  nasal  plates  with  the  nostril  between 
them.  .Anterior  orbitals  two,  one  above  the  other;  the  upper  ex- 
tending from  the  eye  to  the  posterior  nasal,  the  lower  linear,  and 
forming  the  upper  wall  of  the  pit.  Lower  and  posterior  wall  of  pit 
constituted  by  a  narrow  plate  resting  along  the  3d  labial,  and  termi- 
nating on  the  2d.  Third  labial  very  large,  constituting  the  inferior 
wall  of  the  orbit,  of  which  three  scales  form  the  posterior.  Upper 
labials  8,  very  large  and  broad  :  lower  10.  Occipitals  terminated 
each  by  a  triangular  plate.  All  the  scales  on  the  back  of  the  head 
carinated.     Dorsal  scales  all  carinated. 

General  color  dark  chestnut-brown,  with  darker  markings.  Head 
above  purplish  black.  An  obsolete  chestnut-brown  streak  passes 
from  the  posterior  end  of  the  superciliary  along  the  upper  edge  of 
the  head,  through  the  middle  of  the  2d  row  of  supralabial  scales. 
A  narrow  yellowish  white  line  passes  from  the  3d  labial,  or  begina 
just  below  the  lowest  part  of  the  orbit,  and  passing  backward,  pural- 
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lel  willi  tlie  first  stripe,  crosses  tlie  angle  of  the  mouth  at  the  7 
labinl,  and  raecta  the  first  stripe  on  the  side  of  the  neck,  where  it  is  I 
oonfiwent  with  the  yellowish  white  nf  the  throat.     On  the  lower  I 
labial  are  three  short,  nearly  vertical  light  bars,  on  the  4tl),  Gth, 
and  7th;  the  rest  of  the  jaw  itself,  aa  well  aa  tho  interval  botweoQ  I 
the  slrijies  on  the  sides  of  the  head,  dark  purplish  brown,  of  which  j 
color  is  also  the  space  in  front  and  below  the  eyes.     General  c 
above  dull  dark  chestnnt-brown.     On  caeh  side  a  serjes  of  20  ot 
narrow  vertical  purplish  black  bars,  one  or  two  scales  wide.     Of 
these,  sometimes  two  contiguous  to  each  other  on  the  same  side  are 
united  above  into  an  arch,  enclosing  a  space,  the  centre  of  which  is 
rather  dnskier  than  the  ground-colot;  at  others,  corresponding  bara 
from  the  opposite  sides  unite  and  form  half  rings,  encircling  the  body. 
Sometimes  there  is  a  lighter  shade  bordering  the  dark  bars.     Be- 
neath black,  blotched  with  yellowish  white. 
I^alr-e  McrRowjt.  140,  24  -J-  21.  25.     22}.  3j.  Jaa.  Fairie. 

3.  Toxlcophltl  pugnax,  B.  ft  0.— Ko  IotbI  plate.     Second  UUal    \ 

dieplsoed;  25  dorsnl  rows.     AboTe  ollva-brown,  with  narrow  Iraneyewe 
dark  liging^nra.     Cheeks  imifurai  light  colored. 

General  structure  of  the  plates  as  in  T.  pi'sch-ona.  No  loral. 
Second  labial  pressed  out  of  place,  and  with  its  apex  fttnno  on  the 
edge  of  the  mouth.  Scales  of  head  smaller  than  in  T.  pueirom*. 
Outline  difierent.  Lower  edge  of  orbit  bordered  by  parts  of  two 
labials. 

General  color  above  light  olive-brown  ;  beneath  yellowish,  with  a 
aeries  of  indistinct  square  brown  blotches  on  each  side;  chin  and  throat 
unspotted.  Tail  entirely  black.  A  series  of  transverse  dark  brown 
nigKag  tines  are  seen  crossing  the  back,  involving  the  entire  surface 
of  single  scales;  these  lines  are  broken  up  mors  or  hss,  so  as 
render  the  definition  of  pattern  \cry  difficult.  Sometimes  the  baud 
will  he  indicated  merely  by  a  few  dark  scales  on  the  middle  of  the 
hack ;  at  others  it  may  ho  traced  to  the  blotches  on  the  abdomen. 
Of  these  blotches  there  are  about  30  from  head  to  anus.  The  inter- 
vals between  the  bands  are  much  larger  than  the  bands  themselves, 
being  from  3  to  6  scales  in  length,  No  indication  of  a  dark  patch 
behind  the  eye,  but  the  cheeks  appear  yellowish  brown,  brighter  on 
the  labials. 
Lidianolii,  Ttx.     145,  21  -f  21.  25.     3GJ.  51.     Col.  J.  D,  Graham. 
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Genus  ELAPS,  Schn. 

Oen.  Char.  Body  slender  and  cylindrical,  never  exceeding  three 
or  four  feet  in  length.  Head  somewhat  depressed,  in  most  cases 
oontinnous  with  the  body ;  subelliptical  in  shape,  tapering  forwards, 
covered  above  with  plates,  generally  nine  in  number.  No  pit  be- 
tween the  eyes  and  the  nostrils.  Mouth  moderately  cleft,  not  di- 
latable as  in  the  other  serpents.  Upper  jaw  furnished  on  each  side 
with  a  small  perm^anently  erect  fang,  situated  more  posterior  than  in 
Crotalidsd,  The  tail  is  continuous  with  the  body,  conical,  and  taper- 
ing towards  the  tip.  Scales  smooth;  subcaudal  scutellse  entirely 
bifid. 

Syn.    Elaps^  Schn.  Hist.  Amph.  Nat.  &  Lit.  1801,  289. 

!•  Elaps  fUlvlns^  Cuv. — Head  oval,  posteriorly  broader  than  the 
neck.  Body  red,  annulated  with  black  rings  margined  with  yellow.  Verti- 
cal plate  pentagonal,  rounded  anteriorly ;  its  posterior  tapering  part  in- 
olude0  between  the  occipitals. 

Stn.  Coluber  fulmu8,  Linn.  Syst.  Nat.  I,  1766,  881.— Gm.  Linn.  Syst. 
Nat  ed.  xiii,  I,  iii,  1788,  1104. 

V^erafulvia,  Harl.     Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  864.  . 

Elapt  fulvius,  Cuv.  Rfegn.  Anim.  II,  1817.— FiTz.  N.  Class.  Kept.  1826,  61. 
— HoLBR.  N.  Amer.  Herp.  II,  1838,  87.  PL  xviu;  and2ded.  Ill,  1842,  49. 
PLx. 

Harlequin  Snake. 

The  red  may  be  considered  as  the  ground-color  of  the  body,  though 
the  black  rings  occupy  nearly  as  much  space  above  as  the  red,  so  as 
to  give  the  general  appearance  of  a  succession  of  red  and  black  rings. 
The  yellow  is  intermediate.  The  anterior  part  of  the  head  from  the 
posterior  point  of  the  vertical  plate,  embracing  the  orbits,  is  black,  as 
is  also  the  tip  of  the  lower  jaw.  A  yellow  ring  passes  across  the  oc- 
cipital region  down  to  the  inferior  surface  of  the  head,  embracing  the 
space  between  the  posterior  rim  of  the  eye  and  the  angle  of  the  mouth 
Then  comes  a  black  ring,  covering  eight  dorsal  scales,  margined  pos- 
teriorly with  yellow.  From  this  region  to  the  origin  of  the  tail,  the 
black  and  red  rings  from  14  to  19  in  number  each,  alternate^  being 
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aeparated  from  coclk  other  hy  a  narron  band  of  yellow.  Tbe  black 
rings  oover  sevcQ  eotire  scales,  and  two  lialres ;  the  ml«rmedjat«  red 
Epace,  five  entire  scales  aod  two  halves ;  H&d  the  jellow  either  one 
and  two  half-scnlca  or  two  halves  only.  Some  red  spacca  may  ck- 
Daeionall;  cover  nine  and  ten  scales.  The  tail  is  alternatively  black 
and  yellow;  the  first  eaudal  ring  is  black,  and  embraces  ten  scales; 
tbe  second  is  yellow,  and  covers  three  scales.  Two  black  and  tiro 
yellow  BDCCced  and  cover  the  same  ground.  The  tip  of  the  tail  la 
blaok  on  five  scales.  The  tip  may  be  either  black  or  yellow,  for, 
according  to  tbo  size,  there  ore  either  three  or  four  black  rings. 
.  Underoeatb  the  colors  are  the  same,  but  dull ;  occasionally  one  or 
more  black  rings  may  not  surround  the  body.  The  reddish  spaces 
are  irregularly  blotched  with  deep  block,  as  also  sometimes  oa  the 
upper  surface. 
CharkHon,  S.  C.  207,  30.  15.     28}.  3*.  C.  Girwd, 

"  205.  39.  Ifi,     22f.  2i.         Dr.  S.  B.  Barker. 

"  209.37.15.     17i.  li. 


3.  Elaps  tenere,  B.  &.  G.— Head  Darrow,  elongated,  oontiDDoiu  iritk'  ] 
the  neok  and  body.     Bod;  fawn-colored,  annnlaled  with  black  and  yellow. 
TerUcal  and  occipital  piales  narrow  and  elongated. 

Tbe  ground^color  is  of  a  light  fawn,  dotted  with  black,  annulated 
with  black  rings  about  one-third  narrower  than  the  fawn,  and  with 
yellow  rings  about  the  half  of  tbe  width  of  the  black  ones.  The  an- 
terior  portion  of  tbe  bead  is  black,  from  the  posterior  rim  of  the  eye 
Boross  the  middle  of  tbe  vertical  plate  to  the  mouth,  scarcely  aSecting 
the  tip  of  the  lower  jaw.  A  yellow  ring  embraces  the  occipital 
region  from  the  eyes  to  the  angles  of  tbe  mouth.  There  are  thirteen 
black  rings  from  the  head  to  the  origin  of  the  tail,  and  twice  as  many 
[~  jfellow  ones,  the  fawn-colored  rings  being  equal  in  number  to  (be 
pUack  ones.  The  first  black  ring  covers  eight  scales.  The  succeed- 
ing ones  cover  only  six,  and  occasionally  the  half  of  ihe  next  scale.  ' 
The  yellow  rings  embrace  two  entire  scales  and  two  halves.  The 
fawn-color  intermediate  covers  nine  or  ten  scales,  tbe  lost  but  one  ■, 
only  seven  or  eight,  and  the  last  five  or  six.  On  the  tail  the  fawn  is 
absent,  and  two  black  and  two  yellow  rings  alternatiug  cover  tbe 
whole  space.  The  first  of  the  eaudal  rings  is  black,  and  embraces  ten 
and  two  half.scales;  the  yellow  coming  next,  covers  four  scales ;  the 
second  blavk  one  twelve  and  two  half-scales;  the  second  yellow  also 
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fotir  scales ;  the  extreme  tip  of  tail  is  black.  Underaeath,  the  color- 
ation is  the  same,  with  less  brilliancy;  the  fawn-colored  rings  are 
maculated  with  black  blotches. 

The  proportional  difference  in  width  between  the  colored  rings  con- 
stitutes a  great  difference  between  this  species  and  E,  falvlus.  It  is 
a  much  more  slender  snake,  provided  with  a  more  slender  head,  which 
imparts  to  the  cephalic  plates  a  more  elongated  shape,  especially  to 
the  vertical  and  occipitals.     The  eyes  also  are  much  smaller. 

^"^  ^G^Zdi^^  }   ^^^+^"  ^^-  ^^-     "*•  "^*-  ^^-  ^'  ^'  ^'*^*"' 

New  Braun/dsj  Tex.  280+1.  29.  15.    26.    2.  F.  lindheimer. 

"  224+1.  88.  15.    22.    2J.'  « 


3*  daps  trIstIS)  B.  &  G. — Head  broad  behind,  pointed  forwards. 
Vertical  plate  eubpentagonal,  equilateral,  with  its  posterior  triangular  part 
short  and  obtuse.    Eyes  proportionally  smalL 

The  affinities  of  this  species  are  intermediate  between  E.  fulvtus 
and  E,  tenere.  It  has  the  red-colored  ground,  annulated  with  black 
rings,  fourteen  in  number,  and  covering  five  or  six  scales  above,  oc- 
casionally seven,  and  only  three  or  four  when  reaching  the  outer  or 
lateral  rows :  thus  these  rings  diminish  towards  the  abdomen.  The 
yellow  rings  on  the  other  hand  have  the  same  width  as  in  E.  ftUvitts, 
embracing  one  entire  row  of  scales  and  two  halves^  The  intermedi- 
ate red  spaces  affect  six  or  seven  scales,  dotted  all  over  with  deep 
black,  as  in  the  two  preceding  species.  The  tail  has  four  black  and 
three  yellow  rings,  the  tip  being  yellow.  The  first  three  black  ones 
embrace  nine  and  eight  scales,  the  fourth  only  six.  The  intermedi- 
ate yellow  cover  three  or  four  scales. 

The  shape  and  structure  of  the  head,  as  given  abov.e,  are  die  pro- 
minent distingu^hing  characters. 

Kemper  Go,,  Miss,  203.  41.  15.     17f .  2i.  D.  C.  Lloyd. 

Rio  Grande,W,  of  ^      2^9.40.15.     lOJ.  IJ.  Gen. Churchill. 

t^an  Antonio,      ) 
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GsNus  EIJTAIIVIA,  Baird&Oibab. 

Gin.  Chab.  Body  moderately  stout  in  some  species^  slenderer  in 
others.  Scales  oarinated.  Skin  very  extensible.  Cephalic  plates 
normal.  Anterior  orbitals  1;  posterior  3.  Abdomjnal  scutellse  all 
entire ;  sabcandal  divided.  Dorsal  rows  of  scales  ld-21.  Abdomi- 
nal 8eatell89|  140-170.  Sabcandal,  50-120.  General  color,  three 
light  stripes  on  a  darker  ground,  interrals  with  alternating  or  tesse- 
lated  spots.  Abdomen  without  square  blotches.  Mostly  terrestrial 
llany  of  the  species  ovo-viviparous. 

A.  Body  very  MUnder^  don^aled.  Tail  very  long.  Lateral  sir^ 
en  the  third  and  fawih  ram  of  9caie$.    Dorsal  rotos  19. 


1»  ITotalllla  MUUrlta,  B.  &  O.— Very  slender.  Color  aboye  light 
ehooolate.  Three  etripes  of  imiform  ydlow.  Below  the  lateral  Btripes,  light 
brown.  Abdomen  greenish  white.  On  an  ayerage  the  length  of  tail  is  more 
than  one-third  the  total  length. 

Bth.  Coluber  Mourita,  Lihv.  Syst  Nat  I,  1766,  885.—- Gx.  Linn,  Syst 
Nat.  ed.  ziii,  I,  iif,  1788,  1109.~Harl.  Joum.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  852.— Stobbb,  Rep.  Bept.  Mass.  1889,  229.— Thomps.  Hist,  of  Verm. 
1842,  115. 

m 

Lepiophia  aaurUtu,  Holbk.    N.  Amer.  Herp.  Ill,  1842,  21.    PI.  iy. — Dekay, 
New  Tork  Fauna,  1842,  47.    PI.  zi,  fig.  24. 
Biband  Snake ;  Swift  Garter  Snake. 

A  broad  vertebral  line  of  sulphur-yellow,  occupjing  one  and  two 
half-rows  of  scales,  the  line  margined  for  half  a  seale  on  each  side 
with  black.  A  lateral  stripe  on  each  side  along  the  3d  and  4th  rows 
of  lateral  scales ;  the  scales  in  the  exterior  edges  of  this  stripe  occa- 
sionally speckled  or  margined  with  black.  Skin  between  the  scales 
black,  with  numerous  small  yellow  lines,  half  a  scale,  long,  seen  only 
in  dilating  the  skin.  In  some  specimens  the  black  shows  as  a  series 
of  lateral  spots.  The  usual  double  spot  on  the  line  of  union  ofs  the 
occipitals.  Orbital  plates  yellowish  white,  as  are  the  lower  part  and 
sides  of  the  head  and  throat. 
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In  one  specimen  from  Westport,  N.  T.^  there  is  a  well-defined 
black  line  under  the  lateral  stripe. 


Carlisle, 

156.  115.  19. 

35.    12i. 

S.  F.  Baird 

It 

157.  118.  19. 

261 .  9. 

u 

Wcuhinglon. 

157.  118.  19. 

32  J.  9. 

tt 

Wegtport,  N".  Y, 

u 

Lancaster  J  Mass, 

—     —    _ 

—    — 

It 

Ytrginia. 

—     —    — 

—    — 

C,  Sanford 

fl»  Eutalnla  Falreyl,  B.  &  G. — Body  above  blackish  brown,  with 
three  longitudinal  stripes  of  uniform  tint.  Abdomen  greenish  white. 
Stouter  than  E,  taurita.  Head  large.  Tail  rather  less  than  one-third  total 
length. 

Stn.  Tropidonotui  sauritaf  Schleq.  Ess.  Physiogn.  Serp.  Part,  disor. 
1887,  321. 

A  dorsal  stripe  one  and  two  half-scales  wide,  and  one  lateral  on 
each  side  on  the  3d  and  4th  row,  of  the  same  color,  (greenish  yellow.) 
Scales  broader  and  more  rounded  than  in  B,  saurita;  head  stouter, 
color  different.  Differs  from  E.  proxima,  in  haying  all  the  longitu- 
dinal stripes  of  the  same  color ;  from  E.  saurita  in  a  stouter  body,  and 
in  having  the  color  below  the  lateral  stripe  the  same  as  that  above. 
Body  slender,  but  stouter  than  in  E,  saurita.  The  tail  is  propor- 
tionally shorter  than  in  E.  saurita,  but  longer  than  in  E,  proxima, 

Prairie  Mer  Rouge,  La,   178.  115. 19.     30}.  10.  Jas.  Fairie. 

"  "  174.114.19.    261.8. 

"  "  168.  —    19.    29.  — 


t( 


tt 


8.  Eutalnla  proxima,  B.  &  G. — Body  stoutest  of  the  diTision. 
Black  above;  three  longitudinal  stripes,  the  dorsal  ochraceous  yellow  or 
brown,  lateral  greenish  white  or  yellow.  Total  length  about  three  and  a 
half  times  that  of  the  tail. 

Stn.  Coluber  proxtmut,  Sat  in  Long's  Exped.-  to  Rock.  Mts.  I,  1828,  187. 
— Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  853. 


Deep  brown  zvlmost  black  above  and  on  the  sides ;  beneath  green- 
ish white.  Dorsal  stripe  on  one  and  two  half-rows  of  scales^  oohra- 
ccous  yellow,  lateral  stripe  on  the  3d  and  4th  rows  of  scales^  greenish 
yellow  or  white^  markedly  dififerent  in  tint  from  the  dorsal.    Sides 


of  abdominiil  scut«llte,  aod  Ist  sod  2d  dorsal  scries  of  the  same  color    | 
H8  the  back.     On  stretcliing  the  fikia,  Dumerous  ehort  white  lines  are  ■  | 
visible.     Occipital  plates  with  two  small  approximated  apota  on 
line  of  juDCtion.     Orbitala  whitish.     The  greenish  white  of  the  ab- 
domen beeomea  more  yellow  anteriorly. 

In  some  BpecimeQS  from  along  the  Bio  Grande  the  dorsal  stripe  is 
ocbraccoQS  browD. 

Head  more  liko  that  of  E.  saurita  than  of  E.  Fairi-i/i,  while  tha  j 
body  is  stouter  than  in  cither.  The  subcaudal  scales  are  less  nn 
rous  than  in  the  other  two  allied  species.  Resembling  E.  Fairri/i  ia.  I 
color,  it  is  always  distinguishable  by  the  stouter  body,  fewer  caudal  j 
scales,  and  dissimilarity  of  color  in  the  loogitudioal  stripes. 

Rtd  River.  170.100.19.  33.    9.    *  |  Capts.MarcjA  I 
(     McClellan.      ^ 

New  Brawi/eU,  Texat.  171.  100.  19.'  25i,  7i.  F.  Lindheimer. 

Ntar  Indianola.  170.105.19.  15i.  4i.  Col.  Graham,  ] 

"          «  178.  108.  19.  19.    51-  " 

San  Pedro,  Texa*.  169.  105,  19.  14.    4.  " 

Sahiaal,  Nea  Mex.  —     —     —  —     —  " 

Medina,  New  Mex.  —    —    —      —     —  " 


B.  Body  ttoutcT.      Tail  tkortcr.     Lateral  etripe  on  the  2d  and  3d  j 
row  o/teala. 

1.  Dorsal  rows  19. 


4.  Entalnla  Infemalla,  B.  k  Q.— Mast  slender  or&ll  the  spedai  ] 

of  th«  Bectiun.     Head  nod  eye  large.     Above  black:  a  series  of  aboaC  IIQ  ] 

triRDgular  reddish  yellow  spots,  coDfluent  with  the  indistiiict  lateral  stripe,  j 
Itself  confluent  nitli  the  greenish  iriiite  sides  and  abdomen. 

Sr«.     Celuber  mfimaU*,  Blaiht.  Kout.  Ann.  Mus.  d'Hist.  Nat  III,  1881,    , 
69.    Fl.  zzri,  Eg,  3  &  8a.  , 

Aspect  colubrine,  as  indicated  by  Blainvillo,  A  vertebral  line  of 
yellowish  white,  composed  of  one  and  two  half-rows  of  scales,  on 
each  side  of  which  is  a  blackish  stripe,  not  encroaching  upon  the 
light  colored  stripe  along  the  2d  and  3d  lateral  rows  of  scales. 
Above  the  latter  the  black  is  interrupted  by  abont,lip  snbtriaugD- 
lar  spots  of  reddish  yellow  or  reddish  white.  Abdomen  and  exterior 
row  of  dorsal  scales  are  greenish  white,  tinged  posteriorly  with  slate. 
A  minute  black  spot,  more  or  less  covered  by  the  incumbent  acutells 
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on  each  Bide  of  each  abdominal  scale,  near  the  extremity.  No  occipi- 
tal spot. 

The  exterior  row  of  dorsal  scales  is  carinated,  and  larger  than  the 
resti  which  are  about  equal.  The  scales  of  the  slender  tail  are  like- 
wise carinated. 

A  specimen  collected  on  Sacramento  River  bj  the  Exploring  Ex* 
pedition  is  smaller,  bat  very  similar.  As  usual  in  small  specimens, 
the  black  is  in  the  form  of  isolated  spots,  confluent  above,  with  an 
olivaceous  brown  ground. 

California,  163.  88.  19.    25}.  6}.  Dr.  Wm.  Oambel. 

Sacramento  River.    170.  —  19.     13 f.  3}.    (ondep.)  ExpLExped. 


(^  Eatalnla  Plckerillgll,  B.  &  G. — Body  slender.  Black  above, 
«late-oolor  beneath.  Lateral  stripe  irregular,  confluent  with  the  light-colored 
intervals  between  the  dark  spots. 

This  species  exhibits  great  variations  in  color,  principally  in  re- 
gard to  the  amount  of  black  on  the  abdomen  and  the  extent  of  the 
stripes.  The  most  strongly  marked  specimen  is  of  an  intense  black, 
tinged  with  bluish  below.  There  is  a  very  narrow  greenish  white 
vertebral  line,  beginning  at  the  nape,  where  it  occupies  one  and  two 
half- scales,  and  gradually  narrows  to  the  carina  of  the  middle  dorsal 
row,  becoming  obsolete  at  the  anus.  The  carinsd  of  the  2d  and  3d 
rows  of  exterior  dorsal  scales  show  the  faint  line  of  greenish  white, 
only  perceptible  on  close  observation.  The  lores,  labiak,  cheeks, 
and  head  beneath,  greenish  white,  gradually  shading  into  the  blue- 
black  of  the  abdomen  at  or  about  the  anterior  fifth. 

Puget  Sound,  Or,   158.  73. 19.    261. 6}.     (on  dep.)  Expl.  Exped. 

In  another  specimen,  with  the  general  color  very  dark,  the  verte- 
bral line  occupies  one  and  two  half-scales  throughout.  The  black  on 
each  side  appears  formed  by  the  confluence  above  of  about  76  spots 
from  head  to  anus,  each  spot  from  1}  to  2  scales  long.  In  other 
words,  there  is  a  stripe  of  black  3}  scales  wide  on  each  side  of  the 
vertebral  line,  confluent  with  which  is  a  series  of  black  spots  on  each 
side,  as  indioated.  The  lateral  stripe  is  on  the  2d  lateral  row  of 
scales,  of  a  greenish  white  color,  and  confluent  with  the  intervals  of 
the  spots  also  of  the  same  color.  The  stripe  is  not  well  defined,  but 
swells  and  narrows  like  a  knotted  cord.    Exterior  row  of  dorsal 
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seales  and  sides  of  abdomen  deep  blue-blacky  becoming  greenish  to- 
ward the  middle  of  the  abdomen ;  anteriorly  the  color  shows  more 
white. 

JPuget  Swndj  Or.       170.  86. 19.     18.  4  J.   (on  dep.)  Expl.  Exped. 

In  other  specimens  the  lateral  lines  are  better  defined/ though  al- 
ways more  irregular  than  nsual.  Sometimes  the  color  above  is  more 
brown  than  described ;  inferiorly^  however^  there  is  always  a  slate- 
blue  tint,  especially  behind. 

Puget  Sound,  Or.       166.  87. 19.    21}.  5}.  (on  dep.)  Expl.  Exped. 
«        "  161.75.19.    26.   5f.        "  « 

In  this  species  the  inequality  between  the  exterior  dorsal  row  of 
scales  and  the  rest  is  inconspicuous.  The  former  is  rather  the  larger, 
and  little  or  not  at  all  carinated.  The  second  row  is  about  the  same 
sise  as  the  rest  The  eyes  are  larger,  and  the  head  shorter  than  in 
E,  Jeptocephalaf  from  the  same  locality. 

Collected  by  the  United  States  Exploring  Expedition,  and  dedi- 
cated to  the  discoverer,  Dr.  Charles  Pickering. 


6;  Bntalliia  parletaliS,  B.  s  G.— Above  olive-brown ;  beneath 
■late-oolor.  Longitudinal  stripes  greenish.  Spaces  about  and  between  the 
dark  spots  on  the  sides,  brick  red,  these  colors  belonging  to  the  skin,  not  to 
the  scales. 

8th.  Coluber  parietalitf  Say,  in  Long^s  Exped.  to  Rock.  Mts.  I,  1823,  186. 
->Habl.  Joum.  Acad.  Nat.  Sc.  Philad.  Y,  1827,  849. 

Body  apparently  more  slender  than  E.  nrtalis.  In  m'any  respects 
resembling  E,  PickerxngiL  The  only  specimen  being  a  stretxihed  skin 
preserved  in  alcohol,  the  colors  are  somewhat  difficult  of  definition. 
Above  dark  olive,  beneath  light  slate-color,  except  the  inferior  sur- 
isncQ  of  the  head,  which  is  yellowish  white.  A  broad  longitudinal 
dorsal  line  of  one  and  two  half-rows  of  scales,  and  an  equally  dis- 
tinct ojie  on  each  side  on  the  second  and  third  dorsal  rows,  of  a 
greenish  slate.  The  sides  of  the  abdomen  and  the  exterior  dorsal 
row  are  dark  slate-brown.  When  the  skin  is  stretched,  there  are 
seen  on  each  side,  between  the  dorsal  and  lateral  rows,  two  rows  of 
quadrate  black  blotches,  the  first  quite  distinct,  between  tlie  third  and 
«xth  rows ;  the  second  between  the  sixth  and  vertebral  line,  the  spots 
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more  or  less  conflueDt  above  with  each  other^  and  with  those  on  the 
opposite  side;  the  blotches  about  one  scale  apart.  The  intervals 
between  the  blotches  of  a  vivid  brick-red,  which  color,  as  well  as  the 
black,  is  sometimes  seen  on  the  bases  of  the  adjoining  scales.  None 
of  the  short  white  lines  of  E.  sirtalis  are  visible.  More  or  less  of 
white  on  the  inferior  surface  of  the  tail. 

The  color  when  living,  as  described  by  Say,  is  black-brown  above, 
beneath  bluish  green,  head  beneath  white.  A  vertebral  greenish 
yellow  line,  and  a  lateral  pale  yellow  one :  about  eighty  concealed 
red  spots  or  semifascias  on  the  skin  and  lateral  margin  of  the  scales. 

Betw,  San  Antonio  ^' El  Paso,  157.  78.  19.     36.  8}.    Col.  Graham. 


Y.  Entalnla  leptoceptaala,  B.  &  G.-^oales  on  the  greater 
portion  of  tail  scarcely  carinated.  The  two  exterior  dorsal  rows  on  each 
aide  unequal,  but  conspicuously  larger  than  the  rest ;  outer  one  not  cari- 
nated. Head  slenderi  plane  above.  Orbitals  8  posterior;  2  anterior.  Above 
light  olive-broim,  with  distinct  small  brown  spots,  130  in  a  series  from 
head  to  anus. 


Exterior  row  of  dorsal  scales  broader  than  usual,  not  carinated ; 
second  smaller,  but  also  broader  than  usual,  and  faintly  carinated. 
Top  of  head  nearly  plane  from  occiput  to  anterior  frontals.  Head 
narrow  and  depressed.  Eyes  small.  Labials  narrow.  Scales  on 
sides  of  anus  not  conspicuously  smaller. 

Color  dull  light  olive-brown  or  light  chocolate,  beneath  pale  green- 
ish slate  :  when  the  epidermis  is  removed,  the  subjacent  skin  of  the 
abdomen  is  seen  minutely  punctured  and  clouded  with  black,  so  as  to 
impart  this  latter  color  to  the  whole,  except  near  the  edge.  A  ver- 
tebral dull  yellowish  line  on  a  single  row  of  scales  which  appears 
more  prominent  than  the  rest.  On  each  side  of  this  vertebral  line 
are  two  series  of  subquadrate  black  spots,  about  130  from  head  to 
anus,  on  about  every  other  scale,  or  even  closer,  and  showing  very 
conspicuously  on  the  clear  ground-color.  Bases  of  all  the  scales  on 
the  sides  of  the  body  are  more  or  less  black,  occasionally  showing 
beyond  the  incumbent  edges.  Little  or  no  indication  of  a  lateral 
stripe.  The  lower  series  of  black  spota  is  continued  in  a  faint  line, 
along  the  side  of  the  head  to  the  orbit.  In  one  specimen  the  color- 
ation is  less  defined,  showing  a  greenish  white  color  above,  with  teseel- 
lated  small  spots  of  black. 


so 
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Fwjet  Sotini},  Or.     14G.  59.  19.  16.    85*5.  (on  dep.)  Ejtpl.  Exped, 

149.  66.  19.  23i.  5.  " 

'<        "  144.  63.17.  17i.  4J.  "  ■  « 

"         "  148.  —  19.  20.    4.  "  " 


t  §lrtall8,  B.  &  0.— Body  among  the  atouteat  of  their   i 
form.     OUvacooii9  brnwn  aboie  the  Interal  stripes,  sometimss  nearly  bluk, 
beneath  them  greenigh  white  ;  dorsal  etripe  narrow,  eocroaobed  upon  by  th» 
spot :  lateral  stripes  not  conflpiouous ;  two  or  throe  Tows  of  small  indisliiict 
apotg,  often  not  perceptible,  eBpeeioll;  the  lower:  about  70  from  head  to 


Std.  Calvber  lirtaUa,  Lun>.  SyBt.  Nat.  1, 1766, 8S3.— Gh.  Lbin.  &ytt.  Nab  I 
ed.  xiii,  1,  iii,  I78B,  1107.— Eabl.  Joum.  Acad.  Nat  Sc.  Philad.  V,  1627,  \ 
862.— Stobib  Rep.  Rept.  Mass.  1B30,  221. 

TVopidsnofui  hipuneialia.  Soul.  Ess.  Pbyeiogn.  Serp,  Fart,  descr.  1887,  SSO.'I 

TrnpidBHolui  lirialii,  Holbr.  N.  Amer.  Ilerp.  Ill,  1S42,  41.     PI.  xi. 

Tropidonmas  Isnia.  Dekay,  New  Y.  Fauna,  ItepL  1842,  43.    PI.  nil,  fig.  27. 

Striped  Snake.     Garter  Snako. 


Color  above  the  latcml  stripes  dark  olive,  in  old  specimcDs  dark   I 
brown,  beneath  greenisli  white.     A  narrow,  rather  iadistinct  verte-  I 
brol  greenish  yellow  line.     Three  series  of  small  indistinct  spots  oa  I 
eaeb  side,  of  about  70  from  head  to  anus.     The  first  series  is  along 
the  estcrior  dorsal  row,  the  spots  about  two  scales  apart.     This  ia 
sometimes  entirely  wanting.     The  second  series  is  on  the  3d,  4th, 
and  5tb  roTrs  from  the  abdomen ;  the  third  upon  the  8tb  and  Stb. 
In  many  cases  the  last- mentioned  rows  have  the  spots  on  opposite 
sides  more  or  less  confluent,  giving  the  appearance  of  a  single  median 
series.     These  rows  of  spots  are  sometimes  of  a  dark  obee tout- brown, 
at  others  nearly  black,  and  often  so  blended  with  tbe  oUvaceons  of 
tbe  back  as  to  bo  scarcely  discernible.     Numerous  short  white  lines 
visible  on  stretching  the  skin. 

Altbongb  the  1st,  2d,  and  3d  exterior  dorsal  rows  of  soales  are  J 
colored  liUe  tbe  abdomen,  yet  a  lighter  shade  on  tbe  2d  and  3d  givei  1 
indication  of  a  lateral  stripe. 

The  bases  of  tbo  abdominal  scales  on  cacb  side  near  tbe  outer  ex- 
tremities have  a  black  blotcb.  There  ia  also  the  usual  double  spot 
on  tbe  occiput,  not  areolatcd.  The  dark  spotting  on  the  sides  be- 
longs more  or  less  to  tbe  akin  between  the  scales,  in  some  cases 
merely  tinging  the  edges  of  tbe  latter. 
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SLLawenceCo,,N.Y,  157.—  19.  15.    8i  Dr.  Hongh. 

Westpart,  iV.  Y,  151.  80.  19.  21.    5  J.  8.  F.  Baud. 

Adirondack  Mts,,N.YA4Q.—  19.  24  J.  —  « 

"  151.—  19.  20J.—  " 

«  148.—  19.  14J.  —  « 

SummervtHe,  N.Y,  —  —  —  —    —  " 

Madrtdy  N,Y               _  _    _  « 

Grone  lie,  Mich,  —  —  —       —    —  Rev.  Chas.  Fox. 

u                               _  _    _  «         « 

it                                          _«  It            u 

Androscog^n,  Me.  155.  66.  19.  21  J.  4|.  C.  Ginurd. 

Portland,  Me,                —      —    —  Prof.  Caldwell. 

Clarke  Co.,  Va,  151.  —  19.  26.     —  Dr.  Kennerlj. 

«  160.  56.  19.  18  J.  3f.  " 

«  145.  —  19.  lOf .  2J.  « 

CentreviUe,  Md.  151.  75.  19.  10*.  2i.  S.  F.  Baird. 

Foxburg^Pa,  150.70.  19.  24.    5f.  " 

«  147.  —  19.  18.    4,  « 

Carlisle f  Pa, 

Abbeville,  S.  C, 

Anderson,  S.  C. 

Kemper  Co.,  Miss. 


u 


Washington,  D.  C, 


155.  —  19.  llj.  3. 

139.60.  19.  29J.  6. 
138.  —  19;  llj.  — 
—  —    —  Col.  P.  Force. 


Dr.  Barratt. 

Miss  Paine. 

D.  C.  Lloyd. 


u 


A  very  old  specimen  from  Westport,  N.  Y.,  (9)  has  the  dorsal 
line  more  conspicuous,  but  still  encroached  upon  by  the  black  spots, 
(on  the  exterior  half-row.)  Bases  of  all  the  scales  in  the  exterior 
row  black.  Lateral  stripe  and  exterior  row  bright  yellow,  and  very 
conspicuous,  brighter  than  the  dorsal  stripe.  Ground-color  dark 
brown. 
Westjport,  N.  Y.         9  145.  64.  19.     34.  7.  8.  F.  Baird. 


9*  Eutalnla  dorsalls,  B.  &  G. — Dimensions  of  E.  nrtalis.  Outer 
rows  of  dorsal  scales  emarginate.  Color  oliTaceoos.  Dorsal  stripe  broad, 
yellow,  margined  with  black.     A  row  of  spots  aboTO  the  lateral  stripe. 

A  broad  dorsal  stripe  of  greenish  white  very  well  defined,  and 
covering  one  and  two  half-rows  of  scales,  margined  on  each  side  for 
one  scale  continuously  with  black.  On  each  side,  on  the  2d  and  3d 
exterior  rows,  likewise  a  broad  stripe  of  the  same  color.     Space  be- 
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twcen  the  stripes  bright  oliraceous,  in  which  on  each  side  b  indis- 
tinctlj  seen  a  series  of  rather  large  spots^  about  74  in  number  from 
head  to  anus,  and  ranged  just  above  the  lateral  stripe.  Abdomen^ 
and  below  the  lateral  stripes  greenish  white,  not  materially  differing 
from  the  stripes  in  color,  only  rather  darker.  Sides  of  abdominal 
sontellsd,  and  the  upper  basal  edge  of  the  scales  in  the  exterior  dorsal 
row  margined  with  black.  A  series  of  black  dots  on  each  side  of  the 
abdominal  scutellas  at  the  base.  The  scales  in  the  exterior  dorsal 
row  acutely  emarginated,  as  are  some  of  those  in  the  2d  row. 

A  specimen  collected  between  MondoTa,  Mexico,  and  the  Bio 
Gbande,  by  General  ChurohilL 

Bio  Grande,  Texas.     166.  81.  19.    25}.  6}.        Oen.  S.  Ghnichill. 


10.  Eatainla  ordlnata,  B.  &  G.— Oliye,  with  three  distanet  rows 
of  square  dark  spots  on  each  side :  about  85  from  head  to  anus.  Lateral 
stripe  wanting;  dorsal,  Tery  indbtinct. 

Stn.  Coluber  ordifMtutf  Lnrx.  Syst  Nat  1, 1766,  879.--Crx.  Linn.  Syst 
Nat  ed.  zui,  I,  ili,  1788,  1097.~HAaL.  Joum.  Acad.  Nat  So.  Philad.  Y, 
1827,  849. 

TrojpidonQtut  ordmatw,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  45.    PL  xiL 
V^eragracSia  maeulatutf  Catbsb.  Nat  Hist  Carol.  II,  1748,  51.    LL 
Vetera  viridU  maeulatutf  Catbsb.  Nat  Hist  Carol.  II,  1748,  58.     LIII. 
Garter  Snake,  or  Grass  Snake. 

General  color  greenish  brown  or  olive.  Vertebral  yellowish  line 
more  or  less  inconspicuous.  Lateral  stripe  on  the  2d  and  3d  rows 
of  scales  very  little  evident.  In  fact  it  might  be  almost  said  to  be 
wanting,  but  for  a  faint  trace.  Three  series  of  small  square  dark 
blotches  on  each  side,  about  85  in  number  from  head  to  anus.  The 
first  is  on  the  outer  row  of  dorsal  scales,  involving  the  edges  of  the 
contiguous  scales.  The  second  on  the  4th  row ;  the  third  on  each 
side  of  the  dorsal  stripe,  both  like  the  first,  involving  the  edges  of, 
and  intervals  between  the  contiguous  scales;  indeed,  on  stretching 
apart  the  skin,  the  black  spots  arc  seen  to  be  converted  into  a  net- 
work of  black  along  the  skin.  Beneath  greenish  white,  with  spots 
of  black  near  each  end  of  the  abdominal  scutellse.  Upper  labial 
plates  all  prominently  edged  vertically  with  black. 

This  species  strongly  resembles  IJ.  sirtallsy  especially  the  spotted 
varieties.  It  may,  however,  be  readily  distinguished  by  the  three 
regidar  series  of  tessellated  black  spots  on  each  side,  their  promi- 
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nence,  and  their  number,  about  85,  not  70.  The  lateral  stripe  is 
nearly  absent,  and  the  dorsal  quite  indistinct.  The  lower  row  of 
blotches  is  below  and  along  the  place  of  the  lateral  stripes*  The  oe- 
cipital  black  patch  is  much  larger  than  in  E.  nrtalisj  and  the  labials 
more  margined. 

From  E.  Marciana,  which  it  resembles,  the  want  of  the  light 
patch  behind  the  mouth,  and  the  different  number  of  dorsal  rows  will 
always  distinguish  it. 

Riceboro,  Ga.  139.  68.  19.  '  28.  7.  Dr.  Jones. 

"  141.  55.  19.    21.  5i.  " 

Georgia.  152.  79.  19.     14.  3}.      Prof.  C.  B.  Adams. 


11«  Entalnla  ordlnoldes,  B.  &  6. — A  dorsal  and  two  lateral 
•tripes.  On  each  side  two  series  of  black  spots,  about  80  in  number ;  be- 
tween the  lower  series  reddish  brown ;  between  the  npper  oliTaceons.  Dor- 
sal rows  19-21.  Body  stouter  than  most  species.  Exterior  row  of  dorsal 
scales  the  larger,  carinated.  Remaining  scales  nearly  equal.  Caudal 
scales  strongly  carinated. 

8t5.  Tropidonoiut  ordinoides,  B.  &  G.— Proo.  Acad.  Nat  So.  Philad.  YI, 
1852,  176. 

A  very  strongly  defined  dorsal  stripe  of  a  yellowish  color,  occupy- 
ing one  and  two  half-scales.  A  second  line  less  distinct  along  the  2d 
and  3d  rows  from  the  abdomen.  On  each  side,  between  the  dorsal 
and  lateral  stripes,  are  two  series  of  subquadrate  black  spots^  80  to 
84  in  number,  arranged  alternately,  and  occupying  portions  of  seve- 
ral scales ;  the  spots  in  the  lower  series  larger.  Intervals  between 
the  lower  scries  of  spots  occupied  by  reddish  brown  scales,  in  shape 
and  color  somewhat  resembling  the  dead  leaves  of  the  hemlock, 
(^Ahies  canadensis).  Intervals  between  the  upper  series  olivaceous 
brown,  more  or  less  blended  with  the  black.  Beneath  uniform  green- 
ish white,  with  bases  of  the  scales  black,  as  they  are  also  on  the  more 
exterior  dorsal  rows ;  this  color,  however,  rarely  shows  beyond  the 
margin  of  the  incumbent  scales. 

In  one  specimen,  which  is  much  larger  than  the  others,  the  dorsal 

spots  form  a  rather  narrow  margin  to  the  broad  dprsal  stripe,  and  are 

more  or  less  confluent  with  the  ground-color.     Space  between  the 

lower  row  of  spots  pale  reddish.     Dorsal  scales  19.    Ninety  spots 

from  head  to  anus. 

The  characters  are  very  strongly  marked^  and  easily  leoogmsed. 

3 
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California.  161.  67. 19.     351.  7}.  (84  spots)  |  ^^^  ^^d 

/Si»/Vancwco,(7aZ.165.85.21.     21i.  8i.  " 

"  167.84.19.    28}.  7i.    (80  spots.)  Dr.  Leconte. 


13.  Eutalllla  radix,  B.  &  G. — General  color  black,  with  three  nar- 
row gamboge-yellow  lines.    Lateral  rows  of  scales  broader  than  usuaL 

The  head  is  shorter  than  usual  with  the  genus.  The  exterior  row 
of  dorsal  scales  is  very  broad,  nearly  as  high  as  long.  The  second 
nearly  similar  in  proportion,  (a  little  longer  than  high,)  but  smaller, 
and  yet  markedly  larger  than  the  third  and  succeeding  rows.  Pos- 
terior angle  of  the  exterior  dorsal  scales  truncated,  with  the  comers 
rounded  off,  a  character  seen  to  less  extent  on  the  second  row.  The 
oarination  of  all  the  scales  is  greater  than  usual,  and  the  whole  animal 
has  a  rougher  appearance. 

Color  above  deep  brownish  black,  on  the  sides  verging  to  lustrous 
anthracite  black,  especially  on  the  exterior  dorsal  and  sides  of  ab- 
dominal scutellsd.  Beneath  bluish  black,  with  minute  mottlings  of 
dull  gamboge  yellowish,  which  increasing  anteriorly  becomes  uni- 
form greenish  gamboge  yellow  on  the  anterior  third.  A  narrow  line 
of  black  near  the  posterior  edge  across  each  abdominal  scutella.  A 
dorsal  line  of  gamboge  yellow  along  the  middle  of  the  vertebral  row 
of  scales,  and  one  on  each  side  along  the  3d  lateral  row,  occasionally 
involving  the  lower  edge  of  the  4th  row. 

There  are  faint  indications  of  the  usual  black  spots  where  the 
epidermis  has  been  lost. 

Racine^  Wisconsin.       153.  51.  19.     22}.  4}.  Dr.  Hoy. 

3.  Dorsal  rows  21. 

13.  Entalnla  ele^ans,  B.  &  G. — Resembles  E.  proxima,  but  be- 
longs to  a  different  section.  Black  above,  light  beneath.  A  broad  ochra' 
ceous  dorsal  stripe,  with  two  lateral,  greenish  white.     Dorsal  scales  21. 

Head  very  short,  broad.  Upper  labial  plates  highly  developed. 
Eyes  small.  Exterior  dorsal  row  of  scales  largest,  delicately  cari- 
nated,  remainder  of  equal  size.  Above  deep  blackish  brown.  An 
ochraceous  or  dark  gamboge-yellow  dorsal  stripe  begins  at  the  occiput, 
and  suddenly  widening  to  the  width  of  3  or  4  scales,  contracts  gradu- 
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ally  to  one  and  two  half-rows,  at  which  it  continues  to  the  tail.  On 
each  side  is  a  well-defined  stripe  of  greenish  jellow  along  the  second 
and  part  of  the  third  outer  row,  and  contrasting  decidedly  in  color 
with  the  vertebral  line.  The  blackish  brown  color  is  strongly  defined 
between  the  stripes,  below  them  the  greenish  white  sides  and  abdo- 
men are  tinged  with  brown,  (on  the  exterior  dorsal  and  ends  of  ab- 
dominal scutellse.)  The  bases  of  the  scales  on  the  exterior  dorsal 
row  are  black,  which  sometimes  shows  when  the  scales  are  separated, 
though  usually  covered  by  the  incumbent  edges. 

The  species  is  readily  distinguished  from  its  nearest  analogue, 
E.  infemalh,  by  the  darker  color  of  the  sides,  the  ochraceous  dorsal 
stripe,  smaller  head,  number  of  dorsal  scales,  &c.  It  has  a  strong 
resemblance  to  E.  proxima  in  distribution  of  color,  but  is  stouter 
and  shorter,  and  has  the  lateral  stripe  on  the  2d  and  3d  rows,  not  on 
the  3d  and  4th. 

El  Dorado  Co.,  Col.     167.  57.  21.    23J.  4}.  Dr.  C.  C.  Boyle. 

A  second  specimen,  belonging  to  the  Boston  Natural  History  So- 
ciety, has  precisely  the  same  markings,  although  with  but  19  dorsal 
rows.  As  usual  in  young  individuals,  it  has  black  spots  along  the 
sides  upon  an  olivaceous  ground,  with  which  they  are  confluent. 
Above  the  lateral  stripe  are  seen  from  80  to  90  black  spots  from 
head  to  anus,  as  well  as  a  series  of  small  ones  below  the  line. 

California.  155.  80.  19.     13i.  3J.     Bost.  Soc.  Nat.  Hist. 


14.  Eatainia  Ta^ann,  B.  &  G.~AboTe  Ugbt  brown,  beneath 
slate-color.  Vertebral  light  line  on  a  single  row  of  scales.  Two  series  of 
small  black  spots,  about  100  in  number,  on  each  side. 


Above  light  brown ;  beneath  slate-color,  (sometimes  black,)  with 
the  margins  of  the  scutellad  black.  A  dorsal  line  occupying  a  single 
row  of  scales,  of  a  dull  yellowish  color,  the  tint  occasionally  running 
into  the  marginal  row.  On  each  side  of  this,  two  scries  of  small 
black  spots  occupying  generally  a  single  scale,  and  varying  from  95 
to  105,  from  occiput  to  anus.  The  upper  series  is  in  the  '2d  row 
from  the  vertebral,  the  lower  in  the  7th. 

Compared  with  its  nearest  neighbor,  E.  leptocfphala,  it  differs  in 
having  the  exterior  row  of  dorsal  scales  large  and  carinated,  the  next 
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row  Bcaroelj  if  at  all  larger  than  the  rest.  Scales  of  tail  decidedlj 
earinated.  Lahial  plates  mnch  developed.  It  has  also  21  rows  of 
dorsal  scales,  and  106,  not  180  spots,  in  series  from  head  to  anns. 
The  head  is  larger  and  much  arched. 

The  specimen  from  Paget  Sound,  may  possibly  belong  to  a  closely 
allied  qiecies,  though  it  is -mnch  like  that  from  California. 

OaUf&mia.  169.  80.  21.  27.  6i.  (98  spots)  Dr.  Oambel. 
SwnhoidtRu  I  ^yg  ^^^Q  2^     ^2    g     ^^^  ^,  ^  j  S.Bowman. 

SomAo/Rio 

Grande,  iV.     [  178. 90.       21.    16}.  4.  (106  ''  )  Oen.Chnrchill. 


^•1 


Mexico, 

ISigei&mnd.     161.68.       21.    12t.2l.     (on  dep.)  ExpL  Ezped. 


15*  Cintailllfa  Bfardfailft,  B.  &  Q. — ^Prominent  color  light  brown; 
a  Tertebral  paler  line  and  one  lateral  on  each  side,  more  or  less  indiBtinet. 
Three  series  of  square  black  spots  on  each  side,  of  about  5^-60  in  each  series, 
from  occiput  to  anus.  Sides  of  head  black,  with  a  crescentic  patch  of  yel- 
lowish posterior  to  the  labial  plates.  Three  and  sometimes  four  black 
yitt«  radiating  ih>m  the  eye  across  the  jaws.  A  double  white  spot  idth  a 
black  margin  on  the  suture  of  occipital  plates. 

The  markings  about  the  head  are  generally  very  constant  and  dis- 
tinct Viewed  laterally,  we  see  first  the  large  dark  brown  patch  at 
the  back  part  of  the  head,  extending  as  far  back  as  the  posterior  ex- 
tremity of  the  jawbones.  In  the  anterior  part  of  this  patch  is  seen 
the  crescentic  patch  (concave  before)  of  yellowish  white,  with  a  more 
tr  less  narrow  dark-brown  margin  anteriorly.  The  next  black  band 
starts  fr*om  the  posterior  edge  of  the  superciliaries,  and  passes  ob- 
liquely downwards  and  backwards  along  the  posterior  edge  of  the 
6th  upper  labial.  Similar  black  margins  are  seen  on  the  posterior 
edges  of  the  5th  and  4th  labials,  the  intervening  spaces  being  yel- 
lowish white,  particularly  on  the  5th  upper  labial.  Occasionally  the 
posterior  margins  of  the  7th  and  3d  labials  have  the  black  line  as 
well  as  those  mentioned,  which  frequently  extend  across  to  the  pos- 
terior margins  of  the  corresponding  lower  labials.  The  white  spot 
on  the  anterior  portion  of  the  occipital  suture  is  always  margined 
with  black. 

The  six  series  of  black  spots  arc  arranged  so  as  to  alternate  with 
each  other.    The  lower  or  third  series  on  each  side  is  below  the  iudis- 
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tinct  lateral  stripe.  The  posterior  edges  of  each  abdominal  scutella 
shows  a  black  margined  spot  on  each  side.  The  dorsal  line  is  gene- 
rally a  single  scale  in  width,  occasionally  including  portions  of  the 
lateral;  and  itself  sometimes  encroached  upon  by  the  black  spots. 
Each  spot  is  about  a  scale  or  a  scale  and  a  half  long,  and  about  three 
scales  broad.  The  number  in  the  dorsal  series  from  the  head  to  the 
anus  varies  from  56  to  60.  Posterior  edges  of  scales  very  slightly 
emarginate,  if  at  all.     All  are  decidedly  keeled. 


,Eed  EiveTf  Ark, 

162.  75.  21. 

34.    8.    56  spots. 

('Capt8.Marcy& 
1     McClellan. 

New  Braun- 1 
/e&,  Tex,    ) 

153.  75.  21. 

16.    4J.  60  " 

F.  landheimer. 

¥9 

153.  73.  21. 

21J.  5J.  60  « 

<i 

a 

149.  61.  21. 

16i.  3}.  56  « 

a 

(C 

152.  71.  21. 

10|.  2|.  54  « 

ti 

Near  San ") 
Antonio,  ) 

163.  53.  21. 

20T^g3}.  58  "   Col.  J.  D.  Graham 

11 

160.  85.  21. 

27i  6J.  56  « 

ti 

San  Pedro, 

156.  78.  21. 

12|.  3J.  56  " 

a 

it 

153.  70.  21. 

14J.  3|.  56  " 

a 

Jkdianola, 

145.  66.  21. 

111.  2J.  57  « 

u 

Genus  1%'ERODIA,  Baird  &  Gulied. 

Gis.  Char.  Body  genernlly  stout,  and  almost  all  the  species  at- 
tainiog  a  large  size.  Tail  one-fourth  or  one-fifth  of  tlic  total  length. 
Scales  eurinated.  Cephalic  plates  normal.  Anterior  orhitals  gene- 
rally 1,  occaaionally  2;  posterior  3,  occasionntly  2.  Last  and  soma- 
timee  penultiinnto  abdominal  scutclln:  bifid;  suboandat,  all  bifid 
or  divided.  Dorsal  rows  of  scales  23—29.  Abdominal  soutclls 
133-154.  Subcaudal  CG-80.  General  color,  tliree  aeries  of  dark 
blotches  on  a  lighter  ground,  sometimes  almost  UDiform,  brown  or 
hiackish.     Abdomen  uniDolor  or  maculated.     Habits  aquatic. 


1.  nierodia  sipedon,  B.  &  0.— nead  rather  narrow,  elongsted. 
One  Bnteorbitul ;  threo  pustorliitsls.  Vertioal  plate  em&ller,  aod  ocoipilals 
larger  tiian  in  f^.  fuiciata.  Lengtli  of  Tertlcal  equal  to  conimisBtu-nl  line  of 
occipitals.  Inframniillsr;  plaios  eiMiiding  max  to  poaterior  eitremity 
of  seYBnib  lower  latjialB.  Dull  brown,  with  narrow  tranSTBree  light  bands 
natginoti  with  black.     DDreal  runs  2i. 

Sm.  Coiuher  liptdon.  Limn.  Sjst.  Nat.  I,  ITfiS,  S70.— Gh.  Linn.  SjbL  Nat 
od.  liii,  I,  iii,  1788,  1098.— Habi.  Joiim.  Aoad,  Nat.  So.  PhilaiL  V,  1827, 
861.— Tbompb.  Hist,  of  Verm.  1842,  118. 

Colubrr prrcOcgaaler,  Max.  Wied.  Reiae  Inn.  Nord,  Amef.  I,  183!),  lOG. 

TroplJonolia  t^edon  HoLU.  N.  Amer.  Hsrp.  HI,  1842,  29.     PL  tL 

Water  Snake. 

Ocneriil  color  dnll  brown,  exhibiting  narrow  trangTerse  bands  of 
lighter,  margined  wiA  dark  brown  or  black ;  these  bands  generally 
about  half  a  scale  in  width,  and  their  margins  more  or  less  parallel 
immediately  on  the  back.  Thia  is  espedally  the  case  posteriorly, 
where  they  are  nsualty  at  right  angles  to  the  axis  of  the  body;  an- 
teriorly they  are  more  or  less  obliqoe,  and  widen  rapidly  towards  the 
abdominal  BcntelUe.  Sometdmes  the  general  brown  hue  is  so  predomi- 
nant as  to  render  the  transverse  marks  more  or  less  obsolete,  and  the 
general  tint  then  appears  uniform  shove.  The  abdomen  is  always 
dull  yellowish,  each  Bcutella  with  large  blotches  of  light  bronn, 
margined  with  black. 
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In  yonng  individnals,  and  those  generally  in  which  the  epidermis 
has  been  removed^  the  normal  type  of  coloration  is  seen  to  consist 
of  three  series  of  nearly  quadrate  dark-broivn  spots,  with  still  darker 
border,  one  dorsal,  and  one  on  each  side.  These  are  so  disposed  that 
the  two  corresponding  lateral  spots  are  opposite  the  interval  between 
the  two  dorsal,  and  thus  appear  to  be  connected  by  a  light  line.  The 
longitudinal  diameter  of  the  dorsal  spots,  amounting  to  3  or  4  scalep, 
is  the  greater,  just  the  reverse  of  what  is  the  case  with  the  lateral. 
Of  these  lateral  spots  there  are  generally  about  32  on  each  side  from 
the  head  to  the  anus,  the  spaces  between  them  being  equal  to  or  less 
than  the  spots,  (not  greater,  as  in  iV.  /ctsciata). 

While  this  pattern  is  generally  quite  distinguishable  on  the  pos- 
terior half  of  the  body,  anteriorly  it  becomes  oonfused,  the  lateral 
blotches  standing  opposite  to  the  dorsal,  and  becoming  confluent,  so 
that  the  back  appears  crossed  by  lozenge^shaped  blotches  extending 
to  the  abdominal  soutellse,  and  thus  separated  on  the  sides  by  triangu- 
lar intervals  of  a  lighter  color. 

Occasionally  the  color  appears  to  be  a  dull  and  rather  light  brown, 
with  the  back  crossed  by  narrow  transverse  lines,  with  dark  (nearly 
black,  but  still  not  distinct)  margins. 

Small  specimens  from  Framingham  and  Westport  show  a  larger 
amount  of  black  on  the  sides  and  abdomen. 


Carlisle,  Pa, 

142+1.  68.  23. 

35.    81. 

S. 

F.  Baird. 

u 

142+1.  —  23. 

—    — 

H 

<( 

143+1. 66.  23. 

—    — 

(C 

li 

136+1.  75.  23. 

12.    3J. 

ii 

11 

143+1.  67.  23. 

9.    2J. 

ti 

« 

137+1.  75.  23. 

27J.  7J. 

U 

u 

140+1.  71.  23. 

14 1.  Bi. 

ii 

(( 

141+1.  80.  23. 

26.    7i. 

ii 

Westport,  iV.  7, 

140+1.  70.  23. 

16.    4. 

ii 

Centreville,  Md, 

136+1.  62.  25. 

—    — 

a 

Washington,  D.  C. 

138+1.  62.  23. 

35.    8. 

• 

a 

Framingham,  Mass. 

ii 

Grosse  Me,  Mich. 

143+1.  _  23. 

27.    5i. 

Bev.  Chas.  Fox. 

Ct 

142+1.  59.  23. 

24.    5i. 

ii 

52.  IVerodla  fasclata,  B.  &  0. — Head  broader  behind,  and  deeper 
than  in  X.  sipedon ;  hence  a  greater  development  of  labials,  temporals,  lorals, 
and  nasals.     Three  and  sometimes  only  two  postorbitals.     Vertical  platf 


40  NERODIA. 

pentagonal,  broad.  TransTersal  lozenge-shaped  or  oblong  black  patches  on 
the  back,  tapering  on  the  sides.  About  thirty  oblong  or  triangular  marks 
of  red  on  the  flanks.     Dorsal  rows  of  scales  23,  Bometimes  25. 

Stn.  Coluber  fa^eiatusy  Linn.  Syst.  Nat.  I,  1766,  878. — Holbb.  N.  Amer. 
Herp.  I,  1838,  93.     PI.  xx. 

Coluber  porcatuSf  Habl.  Joum.  Acad.  Nat.  So.  Philad.  V,  1827,  356. 
IVopidonotus  fasciatuSf  Holbb.  N.  Amer.  Ilerp.  2d  ed.  Ill,  1842,  25.     PI.  ▼. 

Head  elliptical,  tapering  on  the  snout.  Dorsal  rows  of  scales  23-25, 
all  carinated ;  carinse  on  the  dorsal  region  very  conspicuous.  Scales 
on  the  outer  row  broad  and  rounded  posteriorly.  Tail  one-fourth  of 
total  length,  very  much  tapering.  Vertical  plate  elongated,  pentago- 
nal, posterior  triangular  portion  obtuse.  Superciliarics  very  narrow. 
Two  postorbitals  and  sometimes  three.  Superior  labials  8  in  num- 
ber; 6th  and  7th  very  large.  Inferior  labials  9 ;  4th  and  5th  largest 
liast  abdominal  scutella  divided.  A  large  temporal  shield  anteriorly 
contiguous  to  the  postorbitals. 

Ground-color  above  in  the  adult  uniform  blackish  brown,  lighter 
in  the  young,  which  exhibit  transverse  lozenge-shaped  black  patchei 
irregularly  tapering  on  the  sides.  There  are  from  30  to  38  subiri- 
angular  or  vertically  oblong  red  spots  extending  to  the  abdominal 
8Cutell8B.  The  26th  of  these  red  markings  is  opposite  to  the  anus, 
and  twelve  smaller  ones  may  be  observed  along  the  tail,  graduaUy 
diminishing  posteriorly.  A  black  vitta  extends  from  the  posterior 
rim  of  the  eye  to  behind  the  angle  of  the  mouth,  above  and  below 
which  a  light  elongated  patch  tinged  with  red  may  be  seen.  Under- 
neath reddish  white.     Labials  dusky,  margined  with  reddish  brown. 

Charleston,  S.  C.         132+1.  70.  25.     28.  7.  Dr.  Barker. 

«  130+1. 41.  23.     40.  6}.         Acad.  Nat.  Sc. 

SummervOle,  S,  C.      128+1.  75.  23.     21.  51.  C.  Girard. 


8.  IVerodla  erytbroiraster^  B.  &  G.— Head  elongated,  narrowing 
forwards ;  occipital  region  flattened ;  convex  on  the  snout.  Vertical  plate 
pentagonal,  very  large,  as  are  also  the  occipitals.  Three  postorbitals.  An 
elevated  loral.  Dorsal  rows  of  scales  28  in  number,  all  very  strongly  cari- 
nated. Uniform  dark  bluish  black  above,  lighter  on  the  sides ;  a  lateral  or 
external  band  of  dull  blue  extending  on  the  abdominal  scutellse.  Body  be- 
neath uniform  dull  yellow,  tail  bluish. 

Syn.  Coluber  erythrogatter^  Shaw,  Gen.  Zool.  Ill,  1804,  458. — HOLBE.  K. 
Amer.  Herp.  II,  1838,  91.     PI.  zix. 
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Tropidonolus  nfythrogtziter^  Holbb.  N.  Amer.  Herp.  2d  ed.  Ill,  1842/  88. 
Yl  nil. 

ftpefa'00Htr9tnfpr€i  woiontj  C^atesb.  Kat  Hist.  Carol.  II,  1742,  46.  Tab.  xlvi 


The  head  is  proportionally  narrow  and  elongated,  flattened  above, 
and  convex  on  the  snout  The  veztical  plate  is  elongated  and  sub- 
pentagonal,  broader  anteriorly  than  posteriorly,  with  the  sides  slightly 
ccncave.  The  postorbital  plates,  pioporiionally  small,  are  three  in 
nmnber.  Loral  large  and  polygonal,  higher  than  long.  There  are 
three  or  four  temporal  shields  very  much  developed.  Dorsal  rows 
of  scales  23  or  24  in  number,  strongly  carmated,  with  the  keels  on 
the  posterior  third  of  the  body,  constiiutug  very  conspicuous  and 
continuous  ridges,  the  intermediate  depressions  or  furrows  giving  to 
the  body  and  tail  a  canaliculated  appearance.  The  lateral  or  outer 
row,  however,  is  but  slightly  carinated.  The  tail  itself  is  subconical, 
very  much  tapering,  forming  one-fourth  of  the  entire  length. 

The  color,  as  taken  from  life,  is  said  to  be  brick-red  above,  tinged 
with  green  on  the  sides,  and  uniform  copper-color  beneath.    . 

Prqirie Mer Rouge f  La.  154+1.  80.  24.     44.  llj.  Jas.  Fairie. 

Carolina.  149+1.  —  23.     50l.  —   {  ^  ^Ti^^'^L 

'  (.  Acad.  Nat.  Sc. 


4.  IVerodla  Agr&SSlzIl,  B.  &  G.— Dorsal  rows  of  scales  28,  carinated 
except  the  onter  row,  which  is  entirely  smooth.  A  second  rery  small  ante- 
orbital  ;  postorbitals  three.  Color  uniform  reddish  brown  above,  with  obso- 
lete transyerse  narrow  light  bands  under  the  epidermis ;  yellowish  beneath. 

The  vertical  plate  is  proportionally  more  contracted  on  the  sides 
than  in  any  of  the  species  of  this  genus,  and  also  more  tapering. 
The  occipital  plates  are  broad  and  proportionally  large.  The  eyes 
are  rather  small,  resembling  in  that  respect  those  of  N.  taxUpilota, 
the  latter  differing  however  greatly  from  it  in  being  provided  with 
five  more  rows  of  dorsal  scales ;  the  scales  of  the  outer  dorsal  row 
are  proportionally  large  and  perfectly  smooth,  while  these  are  keeled 
in  the  other  species.  The  number  of  subcaudal  scutella)  could  not 
be  ascertained,  as  the  only  specimen  at  our  command  is  destitute  of 
a  tail.     The  two  last  abdominal  scutellse  are  bifid. 

The  color,  though  uniform  in  the  adult,  in  the  immature  state  is 
blotched,  as  in  other  species  of  this  genus;  judging  from  the  trans- 
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verse  narrow  Hglit  bunds  tliat  may  be  sccd  oq  ibo  back  irhen  tbe 

epidermis  is  removed. 

Lake  Murciti,        147-|-2,  —  23.     24.  —     (on  dep.)  Prof.  AgaasU. 


S.  nrerodla  Woodliounll,  B.  &  a.— Donal  rain  of  sckles  35, 
ckriuBted.  Three  seriG9  of  subquadrnte  black  blotche),  a  dorekl  uid  tw« 
l*t«rKl,  tlie  latter  Tcrtiunlly  etoBgated.  A  double  jellow  Dcoipttal  spot.  A 
jellow  spot  beCweon  tbe  sapercilisTies  uid  lerticol  plates.    A  black  TlUt 

from  poateriar  rim  of  eyes  to  nugle  of  inautli. 

The  head  is  broad  behind,  and  tapers  forirards,  very  mtich  Satteaed 
above.  Tbe  moutb  is  verj  deeply  cleft.  Tbe  labials  are  nine  abova 
and  eleven  below ;  tbo  5th,  6th,  and  7th  tbe  largest  on  both  jaws. 

Grouud-coloT  dnskj,  with  a  dorsal  scries  of  b-nbquadrangular  blat^ 
blotches,  37  to  40  in  number,  separated  by  a  narrow  nbitish  tran&. 
verse  line.  A  lateral  series  of  vertically  elongated  black  blotches, 
alternating  with  the  dorsal  series,  wilb  anterior  and  posterior  margina 
nearly  parallel,  sometimes  tapering  downwards  and  reaching  the  ab- 
dominal scut^illie.  The  fuscous  Bpace  between  the  lateral  blotches 
is  wider  than  that  occupied  by  tbe  blotches  themselves.  Along  the 
tail,  both  the  dorsal  and  lateral  blotches  are  small  and  sobcircular. 
Underneath  tbe  color  is  yellowish,  and  the  scutcllio  in  the  young, 
margined  posteriorly  with  black,  while  in  tbe  adult  tbo  middle  region 
of  the  Gcutell^  is  unicolor.  The  bead  is  brownish  block,  with  a 
double  yellow  spot  near  tbe  commissure  of  the  occipital  plates,  and 
two  spots  of  tbe  game  color  on  tbe  commissural  line  between  the 
vertical  and  eapenuliaries.  A  black  vitla  extends  from  tbe  poat«rior 
rim  of  the  eye  to  the  angle  of  tbe  month. 

litdiaiula.  144+1. —  25.    271.—    Col.J.D.  Graham. 

A(«.JM.*&»{     144+1.64.25. 

•'  142+1.  79.  26. 

Sdbinal,  Ttx.  144+1.  68.  25. 

Jf«iiBrwm/el>,Ta.   148+1.68.26. 

"  147+1.  72.  26. 

145+1.  70.  26. 
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B*  JVerodIa  taxlspllota^  B.  &  G.— Head  proportionally  small, 
ibtriangular,  pointed  on  the  snout.  Vertical  plate  broad,  subquadrangu- 
T ;  occipitals  small.  Two  postorbital  plates ;  anteorbital  narrow.  Dorsal 
iws  of  scales  29,  all  carinated.  Brown,  with  three  series  of  sabquadrangu- 
r  blackish  blotches. 

Snr.     Cohtbtr  taxtspUotut^  Holbr.  N.  Amer.  Herp.  11,  1888,  118.  PI.  xxr. 
Trcpidonotut  taxitpHotutf  Holbk.  N.  Amer.  Herp.  2d  ed.  Ill,  1842,  85. 
I.  TiiL 

The  head  is  proportionally  smally  conical  forwards.  The  eyes  also 
re  small.  The  vertical  plate  has.  the  shape  of  an  elongated  quad- 
ingle.  The  occipital  plates  are  rather  small  and  posteriorly  attenu- 
^.  The  anterior  frontal  plates  are  small  and  triangular,  the  apex 
'  the  triangle  being  directed  forwards.  There  are  two  large  post- 
rbital  plates.  The  superciliaries  are  narrow  and  elongated.  Dor- 
d  rows  29 ;  their  scales  all  carinated. 

Ground-color  reddish  brown,  with  three  series  of  subquadrangnlar 
laekish  blotches,  forty-six  in  number,  the  twenty-sixth  opposite  the 
1U8.  They  embrace  transversely  from  7  to  10  rows  of  scales,  and 
tDgitudinally  three  scales  on  the  two  anterior  thirds  of  the  body, 
id  two  scales  on  the  posterior  third.    The  space  between  the  blotches 

equal  to  the  blotches  themselves.  The  lateral  series  are  isolated, 
lat  is  to  say,  not  contiguous  to  the  dorsal  series  except  sometimes 
(wards  the  origin  of  the  tail  and  along  the  latter  region.  The 
lotches  extend  over  nine  or  ten  lateral  rows  of  scales,  and  affect 
t>m  three  to  five  scales.  Equilateral  on  the  anterior  part  of  the 
)dy,  they  become  narrower  on  the  posterior  part,  and  taper  upwards, 
he  space  between  is  narrower  by  one  scale.  On  the  tail  the  dorsal 
iries  of  blotches  has  almost  entirely  disappeared ;  now  and  then  an 
regular  patch  may  be  seen  confluent  with  the  lateral  series,  which 
.'main  conspicuous  to  the  very  tip  of  that  organ.  The  lower  surface 
F  the  body  is  yellowish  white,  with  irregular  deep  chestnut-brown 
Itches,  the  lateral  ones  contiguous  to  the  lateral  series. 

\icehoro^  Liberty  Co.^  Ga.  141 -f  I.  80.  29.     36.  9.  Dr.  W.  L.  Jones. 


7.  mrerodia  HolbrookJl^  B.  &  G. — Head  OYoid  or  elliptical,  nar- 
)west  on  the  snout.  Vertical  plate  much  longer  than  in  N.  taxitpilota.  Oc- 
pitals  much  larger  also.  Three  postorbitals.  Loral  higher  than  long, 
orsal  scales  in  27  rows,  all  strongly  carinated.  Brown,  with  three  series 
'  quadrangular  black  blotches,  the  blotches  of  the  lateral  series  alternate 
g  with  those  of  the  dorsal.  • 
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Head  and  eyes  propoi  nonallj  krger  Ihan  in  N.  taxitpilola.  Verti- 
cal plate  snbpcntngiinal,  and  more  elongated  than  in  -V^  Caxiip/lota. 
Occipital  plates  also  nmch  more  dcyeluped  and  broader.  Inframaiil- 
Ury  longer.  Proportion  between  the  lengtli  of  the  tail  and  tbat  of 
the  body  about  the  same  as  in  A',  laxi'i'ilota.  The  rows  of  scales  '11 
in  nuniber,  and  cariuated  ;  the  ecalea  tbemsclfcs  proportionally  maeh 
larger  than  in  jV.  taxitpihia.  The  lateral  row  especially  differs  omeh 
in  that  reepeot. 

Ground-color  reddiah  brown,  with  three  eeries  of  black  eubqaad- 
rnngular  blolchea,  forly-one  in  number,  the  twenty.fifth  opposite  tlia 
anua.  They  embrace  transverBely  sis  or  seven  rows  of  seales,  instead 
of  seven  or  ten  as  in  iV!  laxixpi/ota.  Longitudinally  they  cover  tluee 
scales  on  the  anterior  portion  of  the  body,  and  two  posteriorly  aa  in 
JV'.  tajriipihlii.  The  intermediate  space,  however,  Ja  greater  than  the 
blotches  themselves,  embmeing  one  scale  more.  The  lateral  series 
are  contignoua  to  the  dorsal  one,  and  alternate  regularly  with  it. 
The  blotches  extend  on  seven  lateral  rowa,  embracing  three  scales, 
while  tho  intermediate  space  embraces  four  of  them.  Beneath  yel- 
lowish white,  with  email  and  irregular  brown  blotches  scattered  along 
the  sides. 


PrairUM^T. 


<]e,LoL.    144+1.70.27.     35.8. 
141+1.  CS.  27.    33.7. 


Jas.  Fairifl. 
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Genus  BEGIIVA9  Baibd & Gibabd. 

Oen.  Chab.  Body  slender ;  tail  subconical,  very  much  tapering, 
forming  one-third  or  one-fourth  of  the  total  length.  Head  conical, 
eontinaoas  with  the  body,  and  proportionally  small.  Eyes  large. 
Moath  deeply  cleft.  Labials  small.  Loral  and  nasals  large.  Scales 
earinated.  Cephalic  plates  normal.  Anterior  orbitals  2,  occasion- 
ally one ;  posterior  2,  occasionally  3.  Last  and  sometimes  last  but  one 
abdominal  scutellaD  bifid  or  divided.  Subcaudal  scutellae  all  divided. 
Dorsal  rows  of  scales  19-21.  Abdominal  scutellse  132-*162.  Sub- 
caudal  52-86.  General  color  five  or  more  longitudinal  dark  bands 
on  a  lighter  ground.  Abdomen  unicolor^  or  likewise  provided  with 
similar  bands.    Aquatic. 


1.  Retina  leberll,  B.  &  G. — Chestnut-brown,  with  a  lateral  yellow 
band,  and  three  narrow  black  dorsal  yittad.  Abdomen  yellowish,  with  four 
brown  bands,  two  of  which  are  lateral  and  two  medial.  Dorsal  rows  of 
scales  19,  all  earinated. 

Sth.  Coluber  Uherisy  Linn.  Syst.  Nat.  ed.  x,  1, 1766, 216. — Gm.  Linn.  Syst. 
Nat  ed.  xiii,  I,  iii,  1788,  1086.— Shaw  Gen.  Zool.  Ill,  iii,  1804,  483.      ' 

Coluber  septemvittatusy  Sat,  Journ.  Acad.  Nat.  Sc.  Philad.  IV,  1825,  240. — 
Habl.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  855 ;  and  Med.  &  Phys.  Res. 
1885,  118. 

Tropidonotus  Uberia,  Holbr.  N.  Amer.  Herp.  IV,  1842,  49.  PI.  xiii. — Dkkat, 
New  York  Fauna,  Kept.  1842,  45.     PL  xi,  fig.  ;23. 

Head  small,  very  much  depressed,  flattened  od  the  region  behind 
the  orbit,  sloping  anteriorly.  Vertical  plate  pentagonal,  proportion- 
ally broad.  There  arc  two  anteorbitals,  the  upper  one  the  larger ; 
and  two  postorbitals,  the  upper  one  the  smaller.  The  loral  is  large 
and  higher  than  long.*  One  temporal  shield  only.  Upper  labials, 
8;  6th  and  7th  largest.  Lower  labials  10;  5th  and  6th  largest. 
Scales  regularly  elliptical,  slightly  notched  posteriorly,  and  all  of 
them  earinated,  gradually  diminishing  in  width  from  the  sides  to- 
wards the  middle  line  of  the  back.  Those  of  the  outer  row  one-third 
broader  than  the  rest,  and  posteriorly  subtrunoated. 
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Ground-color  dark  chestnut  or  chocolate-brown  above,  marked  with 
three  narrow  black  vittse  or  bands,  one  covering  the  medial  row  of 
dorsal  scaleSi  and  two  (one  on  each  side)  following  the  fifth  row.  A 
lateral  jellow  band  occupies  the  upper  half  of  the  outer  row  and  the 
whole  of  the  second  row,  thus  broader  than  the  black  bands  above. 
Immediately  below,  and  contiguous  to  it,  a  somewhat  larger  brown 
band  covers  the  lower  half  of  the  outer  row  of  scales  and  the  ex- 
tremity of  the  abdominal  scutellse.  The  abdomen  is  yellowish,  pro- 
vided along  its  middle  region  with  two  approximate  brown  bands, 
similar  though  a  little  narrower,  and  interrupted  by  the  yellowish 
edge  of  the  scutellad.  The  tail  beneath  is  almost  rendered  uniformly 
brown  by  the  confluence  of  the  bands. 


Carltde,  Pa. 

144-f2.  81.  19. 

23}.  6*. 

S.  F.  Baiid. 

.  a 

142-f  1.  86.  19. 
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142+1.  71.  19. 
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Fax^urg,  Pa. 

151+1.—  19. 
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Grosse  Me,  Mich. 

147+1.  64.  19. 

18f .  4f . 

Rev.  Chas.  Fox. 

JBRgKland  Co,,  Ohio, 

149+1.  76.  19. 

llf.  2f .  Jos.  M J).Mathew8 

Washington,  D.  C. 

141+1.  81.  19. 

lU.  2J.  ( 

on  dep.)  Nat.  Inst 

fl»  Regrina  rlgrtda^  B.  &  G. — Greenish  brown  above ;  two  deep  brown 
yittse  along  the  dorsal  region.  Contiguous  edges  of  the  outer  row  of  scales 
and  abdominal  scutellee  finely  margined  with  brown.  The  middle  region  of 
the  outer  row  like  the  abdomen,  as  is  that  of  the  second  row,  but  less  dis- 
tinctly. Abdomen  reddish  yellow,  with  two  series  of  black  spots  on  the 
middle  region,  approaching  each  other  towards  the  anterior  region  of  the 
body.  Dorsal  rows  of  scales  19,  carinated  except  the  outer  row,  which  is 
smooth. 

Stn.  Coluber  rigidWf  Sat,  Joum.  Acad.  Nat.  Sc.  Philad.  IV,  1825,  89.— 
Haul.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827,  365 ;  and  Med.  &  Phys.  Res 
1835,  118. 

Tropidonotut  rigiduiy  Holbb.  N.  Amer.  Herp.  Ill,  1842,  89.     PI.  x. 

Head  proportionally  larger  than  in  R.  leheris,  much  less  depressed 
rand  shorter  on  the  snout.  Its  upper  surface  is  flat,  the  snout  convex, 
the  high  and  large  rostral  making  it  less  sloping.  Vertical  plate 
jubhexagonal  and  elongated.  Occipitals  truncated  posteriorly.  Su- 
perciliaries  narrow  and  tapering  forwards.  Anterior  pair  of  frontals 
•very  small.     Two  postorbitals  of  nearly  equal  size,  and  two  ante- 
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orbitals;  the  tipper  one  much  larger  than  the  lower.  Loral  subcircu- 
lar  or  oblong.  An  elongated  and  narrow  temporal  shield,  followed 
by  two  or  three  smaller.  Upper  labials  7,  6th  and  6th  very  large. 
Lower  labials  11,  6th  and  7th  largest.  Scales  elliptical,  narrower 
along  the  middle  line  of  the  back,  carinated,  except  the  outer  row, 
which  is  perfectly  smooth,  and  furthermore  distinguished  by  the 
scales  haying  their  height  greater  than  their  length.  The  second 
row  is  noticeable  for  its  size,  and  sometimes  for  its  want  of  carina- 
tion,  which  in  all  cases  is  obsolete. 

The  ground-color  is  uniform  greenish  brown,  but  each  scale  on  the 
flanks  is  provided  with  a  small  blotch  of  deeper  brown  at  its  base. 
The  brown  vittsd  of  the  back  cover  each  one  entire  row,  and  the  half 
of  the  two  adjoining  rows,  separated  on  the  dorsal  line  by  one  row 
and  two  half-scales  of  the  ground-color.  Beneath  dull  yellowish. 
Along  the  middle  region  of  the  abdomen  there  are  two  series  of 
elongated  deep  brown  blotehes  approaching  each  other  towards  the 
anterior  region  and  under  the  tail,  sometimes  however  not  extending 
beyond  the  anus. 

Southern  Slates.  135+1.  71.  19.  12}.  3}.  Rev.  Br.  J.  0.  Morris. 
Riceharo,  Ga.  136+1.  56.  19.  7t.  1  J.  Dr.  W.  L.  Jones. 
Pennsylvania.        132+1.52.19.    21.    4.  (on  dep.)  Acad.  Nat.  So. 


8*  Reglna  Grabamll,  B.  &  G. — Brown,  with  a  dorsal  light  band 
margined  on  either  side  with  a  black  line  or  vitta.  A  broad  band  of  yellow 
on  the  flanks,  margined  likewise  with  a  black  yitta.  Abdomen  onioolor, 
yellowish.    Dorsal  rows  of  scales  20,  all  carinated. 

Head  elongated,  slender,  depressed,  and  flattened  above,  slightly 
sloping  on  the  snout.  Occipitals  elongated  and  posteriorly  pointed. 
Vertical  plate  subpentagonal,  narrower  anteriorly.  Superciliaries 
proportionally  well  developed,  as  also  the  anterior  pair  of  frontals. 
Two  anteorbitals,  lower  one  a  little  the  larger.  Three  postorbitals, 
the  lower  one  very  small  and  almost  suborbital  in  its  position.  Loral 
elevated.  Eostral  well  developed.  Upper  labials  7,  5th  and  6th 
largest.  Lower  labials  10,  5  th  and  6th  largest.  Dorsal  rows  of 
scales  20,  all  carinated.  The  three  outer  rows  sensibly  the  largest, 
and  truncated  posteriorly,  while  the  remaining  ones  are  tapering. 

A  light-brown  band  along  the  dorsal  line,  covering  one  and  two 
half-rows  of  scales.  On  each  side  of  this  a  narrow  black  vitta  oover- 
ing  one  and  a  half  scales.     Next  succeed  three  rows  of  scales^  oni- 
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formly  brown.  Then  again,  a  black  vitta  covering  an  entire  row  of 
scales,  and  the  edge  of  the  row  immediately  under  it,  (the  third.) 
The  first,  second,  and  most  of  the  third  outer  rows  of  scales  are 
straw-color.  This  yellowish  band  extends  forwards,  passing  under 
the  head  to  the  extremity  of  the  snout.  A  black  line  is  seen  run- 
ning from  behind  the  neck  to  the  anus,  affecting  the  extremity  of 
the  scutellse,  and  occasionally  the  lower  edge  of  the  outer  row  of 
scales.  The  abdomen  is  uniform  light  straw-color  3  a  medial  nebyi- 
lous  blackish  band  under  the  tail  is  observable. 

Rio  Salado^  Tex.        161+1.  57.  20.     lOf.  2.     Col.  J.  D.  Graham. 

4.  Reglna  Clarkli,  B.  &  G. — Yellowish  brown,  with  four  longita- 
^mal  bands  of  deeper  brown.  Abdomen  dull  yellow,  with  two  clouded 
brown  bands  dotted  with  black.  One  anteorbital.  Dorsal  rows  of  scales 
19,  all  carinated. 

This  is  the  largest  species  of  the  genus.  Head  elongated,  conical 
from  occiput  to  the  extremity  of  the  snout,  depressed  above,  suboon- 
cave  on  the  occipital  region,  slightly  sloping  on  the  snout.  Cephalic 
plates  very  much  developed.  Vertical  subpentagonal,  broader  anteri- 
orly, though  slightly  tapering.  Anterior  pair  of  frontals  quite  large. 
Three  and  sometimes  only  two  postorbitals,  variable  in  comparative 
size ;  when  there  are  three,  the  lowermost  is  suborbital.  One  ante- 
orbital,  large.  Loral  well  developed,  longer  than  high.  Upper 
labials  8,  5th  and  6th  largest,  the  latter  very  large.  Scales  of  the 
body  elliptical,  rounded  posteriorly.  Outer  row  somewhat  larger 
than  the  rest,  and  very  slightly  carinated. 

Color  of  head  dirty  brown,  occipital  and  temporal  region  blackish. 
Each  of  the  four  longitudinal  bands  of  deep  brown  covers  two  rows 
of  scales.  The  intermediate  yellowish  brown  spaces  embrace  each 
two  rows  of  scales  also,  except  the  dorsal  one,  which  has  three  rows. 
Each  of  the  abdominal  clouded  bands  embraces  one-fourth  of  ab- 
dominal space,  inside  of  which  is  left  a  yellow  space  one-fourth  of 
the  width,  and  exteriorly  another  yellow  space  one-eighth  of  the 
width  of  abdominal  space.  The  tail  beneath  is  blackish,  owing  to  the 
confluence  of  the  abdominal  bands,  interspersed  with  yellowish  maculae. 

Indianola.                 132+1.57.19.     31J.  CJ.     Col.  J.  D.  Graham. 
a  ic 
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OeNUS  IV I IV  I  a,  IBAIBD  &  GiBARD. 

OsN.  Char.  Head  elongated^  ovoid,  distinct  from  the  body. 
Gephalio  plates  normal.  Two  nasals.  A  large  loral  produced  into 
the  orbit  between  the  anteorbitals,  which  are  two  in  number.  Two 
poBtorbitak.     Scales  all  carinated.     Suboaudal  scutellad  bifid. 


Minla  dlademata,  B.  &  G. — Body  above  deep  obestnut;  on  the 
middle  of  each  scale  an  elongated  yellowish  spot.  A  yellow  occipital  blotch 
Abdomen  yellowish,  with  a  medial  brown  band.    Dorsal  scales  in  19  rows. 


The  vertical  plate  is  hexagonal,  as  broad  anteriorly  as  long;  an- 
terior angle  very  obtuse ;  posterior  angle  acute.  The  occipitals  are 
very  much  developed,  rounded  exteriorly  and  posteriorly,  angular 
anteriorly.  The  postfrontals  are  likewise  remarkable  for  their  great 
development ;  they  are  obtusely  quadrilateral,  being  somewhat  longer 
than  broad.  The  prefrontals  are  proportionally  reduced,  angular, 
broader  outside.  The  rostral  is  broad  and  well  developed.  The 
nostril  opens  through  the  middle  of  the  posterior  margin  of  the  pre- 
nasal,  and  is  seen  from  above ; .  the  postnasal  is  subquadrilateral, 
higher  than  long.  The  loral  occupies  a  large  portion  of  |be  'face ;  it 
is  angular  in  shape,  and  behind  extends  to  the  orbit  between  the 
anteorbitals.  The  lower  ante  orbital  is  subtriangular,  resting  on  the 
4th  upper  labial,  contiguous  to  the  commissure  of  the  3d ;  the  upper 
anteorbital  is  regularly  quadrangular,  and  visible  from  above.  There 
are  two  postorbitals,  subquadrangular  in  shape.  The  superciliaries 
are  rather  small,  narrow,  and  elongated.  Anterior  temporal  shield 
very  large,  the  rest  resembling  scales.  The  eyes  are  proportionally 
large  and  circular.  The  mouth  deeply  cleft.  Upper  labials  6 ;  t^tk 
largest.     Lower  labials  6 ;  4th  largest. 

Body  subcylindrical,  deeper  than  broad;  tail  very  slender  and 
tapering,  about  one-third  of  the  total  length.  The  scales  are  all  cari- 
nated, and  constitute  19  rows,  the  outer  row  considerably  larger,  the 

rest  diminishing  towards  the  back.     Postabdominal  scutella  appa- 

4 
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rentlj  entire;  the  shrunken  state  of  the  specimen  did  not  allow  a 
satisfactory  examination  to  be  made. 

The  ground-color  of  the  head  and  body  above  is  a  deep  chestnut 
On  the  posterior  part  of  the  head  is  a  yellow  ring,  sending  a  narrow 
stripe  along  the  upper  labials  to  the  orbit.  Each  scale  is  provided 
on  its  middle  with  a  narrow  and  elongated  yellow  dot,  very  conspicu- 
ous on  the  outer  row  of  scales,  giving  at  first  the  impression  of  a 
narrow  vitta  along  the  sides.  The  exterior  edge  of  the  abdomen  is  of 
the  same  color  as  the  back.  The  abdomen  is  yellowish ;  a  medial 
chestnut  band  extends  from  the  head  to  the  tip  of  the  tail,  interrupted 
only  by  the  narrow  yellowish  margin  of  the  scutellse  themselves. 

Orizaba,  Mex.  136.  —  19.     8|.  2i.  Jas.  Fairie. 
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Genus  IIETER0D0]¥,  Pal.de  Beauy. 

Gen.  Char.  Body  short,  stout,  tail  short.  Head,  neck,  and 
body  capable  of  excessive  dilatation.  Posterior  palatine  teeth  longer. 
Head  broad,  short;  outline  of  mouth  very  convex,  <Tn  a  single  curve. 
Orbit  enclosed  by  a  continuous  chain  of  small  plates,  the  circle  com- 
pleted above  by  the  superciliaries.  Rostral  prominent,  its  anterior 
fiice  very  broad,  and  turned  up ;  its  ridge  above  sharp.  Behind  it  a 
median  plate,  either  in  contact  with  the  frontals  or  separated  by  small 
plates.  Frontals  in  two  pairs.  Nasals  two.  Loral  one  or  two.  Dor- 
sal rows  of  scales  2S-27,  carinated.  Abdominal  scutellse  125-150, 
posterior  bifid.     Subcaudal  scutellae  all  bifid. 

Colors  light,  with  dorsal  and  lateral  darker  blotches,  or  else  brown, 
with  dorsal  transverse  light  bars.     Sometimes  entirely  black. 

The  species  exhibit  a  very  threateniug  appearance  when  alive,  in 
flattening  the  head,  hissing  violently,  &c.  but  are  perfectly  harmless. 

Syn.  Heterodon,  Pal.  D£  Beauy.  in  Latr,  Hist  Nat.  des  Bept 
IV,  1799. 

A.   Azygo%  behind  the  rostral^  in  direct  contact  with  thefrontaU 


1.  neterodon  platyrblnos^  Latb. — Oocipitals  and  yertical  longer 
than  broad,  about  equal  in  length.  Centre  of  eye  anterior.  Dorsal  rows  25, 
all  carinated,  the  outer  sometimes  smooth.  Keels  of  the  scales  extending 
to  their  tips.  Scales  on  the  back  quite  linear  anteriorly,  posteriorly  they 
are  much  broader.  Color  yellowish  gray,  or  brown,  with  about  28  dark  dox 
sal  blotches  from  head  to  anus,  and  15  half-rings  on  the  talL  One  or  two 
lateral  rowa.  Beneath  yellowish.  A  dark  band  across  the  forehead  in  front 
of  the  Yertical,  continued  through  the  eye  to  the  angle  of  the  mouth. 

Syn.  Coluber  heterodon,  Daud.  Hist.  Nat  Eept  VII,  1799,  158.  PI.  Ix. 
fig.  28. — Sat,  Amer.  Journ.  of  Sc.  I,  1818,  201. — Hael.  Joum.  Acad.  Nat. 
Sc.  Philad.  V,  1827,  357 ;  and  Med.  &  Phys.  Res.  1835,  120. 

neterodon  platyrhinos,  Latr.  Hist.  Nat  Rept  IV,  1799, 82,  fig.  1-S. 

— UoLBB.  N.  Amer.  Herp.  II,  1828,  97.  PI.  xxi;  and  2d  ed.  IV,  1842,  67. 
PI.  xvu. 

Hog-nose  Snake ;  Blowing  Viper. 
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Vertical  plate  hexagonal;  narrower  behind ;  longer  than  broad ; 
angles  all  distinct,  lateral  outlines « straight.  Postfrontal  large,  the 
lateral  angle  extending  down  to  the  loral;  the  two  postfirontals 
separated  anteriorly  by  the  azygos  or  postrostnJ.  Prefrontals 
smaller,  entirely  separated  by  the  azygos.  Rostral  with  the  out- 
line spherical  angled,  subacute  at  the  apex,  its  upper  surface  com- 
pressed into  a* sharp  ridge,  which,  prolonged  backwards  between 
the  nasals  and  the  prefrontals,  connects  with  the  azygos.  This  is 
linear,  subpentagonal,  acute-angled  behind,  where  it  wedges  between 
the  postfrontals.  Superciliaries  large.  Scales  behind  the  head 
distinctly  carinated.  Eye  large.  line  connecting  tip  of  rostral 
with  the  pofitinferior  comer  of  the  last  labial  passes  over  the  lower  part 
of  the  eye.  A  triangular  nasal,  with  the  comers  rounded,  joined  by 
its  apex  to  the  exterior  angle  of  the  postfrontals.  Nostrils  valvular, 
situated  entirely  in  the  posterior  nasal,  the  anterior  edge  formed  by 
the  anterior  nasal.  Labials  8  above,  6th  largest,  the  8d  to  the  6th  in 
contact  with  the  suborbitiJs :  two  large  temporal  shields  above  the 
three  posterior  labials.  Centre  of  the  eye  anterior  to  the  middle  of 
the  chord  connecting  the  apex  of  rostral  and  posterior  end  of  labials 
and  over  the  middle  of  the  5th  labial.  Outline  of  upper  jaw  convex. 
Lower  labials  eleven. 

Body  stout  and  short.  Tail  very  short,  and  rapidly  tapering, 
rather  thicker  than  the  thinnest  part  of  the  body.  Dorsal  rows  25. 
Scales  all  distinctly  carinated,  (including  those  on  the  back  of  the 
head,)  except  the  outer  row,  which  is  either  perfectly  smooth,  or  pre- 
sents very  obsolete  carination.  The  ridges  on  the  2d  row  much  less 
distinct  than  the  rest. 

Color  reddish  brown  above,  with  dark  blotches.  A  series  of  28 
quadrate,  dorsal,  uniform  black  blotches  from  head  to  anus,  each 
from  2  to  3  scales  long,  and  7  to  9  wide,  separated  by  regular  brown- 
ish yellow  intervals  of  11  to  2  scales.  The  blotches  anteriorly  are 
nearly  square,  posteriorly  they  are  transversely  elongated.  Opposite 
the  intervals,  and,  indeed,  bounding  them  on  either  side,  is  a  second 
series  of  small  circular  blotches  on  the  4tb  to  the  8th  lateral  rows, 
and  separated  only  by  a  narrow  interval  from  the  corner  of  the  dor- 
sal blotches.  Sometimes  there  are  faint  traces  of  small  blotches  be- 
tween the  upper  lateral  series.  Intervals  between  the  lateral  rows 
of  blotches  yellowish  or  reddish  brown,  darker  than  those  on  the 
back;  outer  dorsal  rows  greenish  or  yellowish  white.  On  the  tail 
there  are  15  black  half  rings^  interrupted  on  the  subcaudal  scutella), 
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the  scales  on  the  tail  larger  than  on  the  greater  part  of  the  body. 
In  young  specimens  is  distinctly  visijJe  a  second  series  of  still  smaller 
blotches,  below  the  one  just  mentioned,  there  being  two  of  these  op- 
posite each  one  of  the  former,  and  placed  on  the  2d,  3d,  and  4th 
exterior  rows.  Beneath  greenish  yellow,  with  obsolete  greenish 
brown  blotches,  indistinctly  visible  through  the  epidermis,  some- 
times more  conspicuous  in  young  specimens.  « 

There  is  a  transverse  black  or  dark  bar  on  the  forehead,  crossing 
the  posterior  half  of  the  postfrontals,  involving  only  the  anterior 
edge  of  the  vertical,  and  the  anterior  comers  of  the  superciliaries. 
Behind  this  a  dark  patch,  with  its  anterior  margin  a  little  back  of 
the  middle  of  the  vertical,  and  involving  the  adjoining  margin  of  the 
superciliaries  and  ocoipitals,  together  with  the  greater  portion  of  the 
occipitals;  sometimes  with  a  light  spot  in  the  middle:  the  light 
space  included  between  the  two  patches  appears  to  extend  continu- 
ously backwards  to  the  neck;  above  a  dark,  vitta  from  the  back 
part  of  the  orbit  to  the  posterior  labial,  itself  a  continuation  of  the 
frontal  vitta.  An  elongated  narrow  vertebral  spot  behind  the  junc- 
tion of  the  occipitals,  and  generally  isolated  from  them,  on  each  side 
of  which  is  a  similar  patch  widening  behind. 

This  species  is  subject  to  great  variations  of  color.  Sometimes  the 
3ides  of  the  dorsal  blotches  pass  insensibly  into  the  ground-color,  so 
as  to  become  transverse  bands.  At  others  they  are  light  internally, 
with  a  narrow  margin  of  black.  Occasionally  there  is  much  black  on 
the  abdomen  (in  young  specimens).  The  ground-color  varies  from 
gray  to  bright  yellow,  and  sometimes  even  red. .  It  may  also  happen 
that,  by  the  confluence  and  extension  of  the  darker  margins,  we  have 
light  bars  on  a  dark  ground,  as  on  a  specimen  from  the  Scioto  valley, 
Ohio,  where,  with  the  other  characters  similar,  the  color  is  of  a  dark 
brown  above  and  on  the  sides,  with  transversely  quadrate  brownish 
ash-colored  spots  along  the  back,  some  one  and  a  half  or  two  scales 
long,  9  or  10  wide,  and  at  intervals  of  about  three  scales.  Of 
these  spots  there  are  28  from  head  to  anus,  and  about  9  on  the  tail, 
where  they  form  half  rings,  with  intervals  a  little  larger  than  thum- 
selves. 
Carlisle,  Pa,  129+1.  53.  25.    28.    6.  8.  F.  Baird. 

"  123+1.  49.  25.    24J.  5.  " 

Clarke  Co.,  Va.  143+1.  46.  25.     19.    2}.  Dr.C.  B.  Kennerly. 

"                        127+1.  —  25.     11.    2  " 

Anderson,  S,  C  — —  —  •  Miss  C.  Pdne. 
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Mississippi,  ?  135+1.  51.  25.     10.    IJ.      Dr.  B.  F.  Shumard. 

"        ?  ^  D.C.Lloyd. 

&wtoFa%,OAu>.  148+1.  45.  25.    26.    4.    |  ^     5^^^^.'^ 

C  Dr.  J.  P.  Kirt 


Kirtland. 


S«  neterodon  CO|rnatu§,  B.  &  G. — ^Vertical  longer  than  occipi- 
tals.  Dorsal  rows  of  soales  28-25 ;  outer  smooth ;  next  scarcely  carinated. 
Scales  of  the  rest  with  keels  extending  to  their  tips.  Scales  broader  than 
in  preceding.  Disproportion  between  scales  of  the  back,  before  and  behind, 
not  conspicuous.  Light  chestnut,  with  20  yellow  blotches  from  head  to  anus, 
and  9  on  the  tail.    Beneath  yellow. 

Vertical  plate  pentagonal,  elongated.  Frontals  moderate,  of  nearly 
the  same  length.  Azygos  rather  broad,  similar  in  its  relations  to  that 
of  £f.  platyrhinos.  Rostral  quite  fully  developed.  Occipitals  small, 
less  than  in  H,  platyrhinos.  Scales  back  of  head  distinctly  carinated. 
Centre  of  eye  above  the  middle  of  the  5th  labial.  Orbital  chain  of 
10-11  plates.  Loral  rather  large,  triangular.  Nasals  moderate. 
Labials  8.     Penultimate  rather  longer  than  high. 

Scales  diminishing  in  width  towards  the  back,  although  not  be- 
coming as  linear  as  in  ^  platyrhinos.  Scales  on  the  hinder  part  of 
back  scarcely  wider  than  those  in  front. 

Color  above  light  chestnut,  with  transverse,  sometimes  more  or 
less  oblique,  dorsal  bars  between  the  7th  exterior  rows.  These  bars 
are  bright  yellow,  tinged  with  brown  in  the  centre,  and  with  a  darker 
marginal  shade  of  the  ground-color.  Of  these  bars  there  are  28, 
from  head  to  tail,  the  20th  opposite  to  the  anus,  each  about  ten  scales 
long,  about  nine  broad,  and  separated  by  intervals  of  from  four  to 
six  scales.  The  proportional  difference  between  the  two  colors  in  the 
tail  is  much  as  in  11.  platyrhinos.  Color  beneath  clear  dull  yellow. 
Exterior  dorsal  scales  mottled  brownish  yellow,  more  or  less  spotted 
and  margined  with  brighter  yellow.  On  separating  the  skin  a  dark 
.spot  is  seen  at  each  end  of  the  dorsal  patches,  between  and  around 
which  the  color  is  yellow.  Head  olivaceous  yellow,  with  the  usual 
markings  of  the  genus  obsolete.  An  elongated  black  patch  behind 
the  angle  of  the  jaws  on  each  side. 

Somewhat  similar  to  //.  plafyrhinosy  but  the  scales  anteriorly  are 
wider,  nor  is  there  that  disproportion  between  the  scales  on  the  back 
before  and  behind.  The  occipitals  are  shorter.  From  //.  atnwdeSf 
the  narrower  intervals  between  the  caudal  light  band,  the  scales  cari- 
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Dated  on  the  back  of  head  as  well  as  elsewhere  to  the  tip,  the  more 
prominent  rostral,  (the  line  from  the  tip  to  the  lower  posterior  aogle 
of  the  last  labial  passes  over  the  eyeball,)  &c.  will  at  once  distin- 
guish it. 

A  much  mutilated,  but  much  larger  specimen  from  New  Braunfels 
agrees  with  this,  although  the  rostral  is  proportionallj  less ;  in  other 
ohsraoters  it  is  very  similar.  The  intervals  betw^n  the  light  bars, 
and  the  sides  at  their  extremities  are,  however,  much  darker. 

A  small  specimen  from  Indianola  has  much  the  same  distribution 
of  color  as  described  in  the  young  IT.  platj/rhinos.  The  principal  dif- 
ferences are  seen  in  the  larger  head,  stouter  body,  shorter  occipitals, 
narrower  dark  line  across  the  superciliaries  and  vertical,  broader  scales 
anteriorly,  &o.  The  ground-color  is  mottled  chestnut,  with  subquad- 
rate  brown  blotches,  indistinct  at  the  outer  edges,  a  circular  dark  spot 
opposite  each  light  dorsal  interval,  like  the  dorsal  series  surrounded 
by  a  lighter  areola;  beneath  each  dark  spot  a  pair  still  smaller. 
Below  greenish  white,  blackish  posteriorly,  with  narrow  blotches  of 
black  in  front.     Distinct  patch  from  eye  to  the  last  upper  labial. 

Indianola.  130+1.  58.  23.     26.  6.      Col.  J.  D.  Graham. 

«  129+1.  51.  25.     11. 2.  " 

New  Braun/els,  Tex.     124+1.  56.  25.     27.  6.  F.  lindheimer. 


8*  neterodon  nlger,  Troost. — Vertical  plate  as  long  as  the  oo- 
dpitals.  Rostral  prominent.  Dorsal  rows  of  scales  25,  the  exterior  smooth, 
the  2d  row  obsoletely  carinated,  the  rest  with  the  scales  distinctly  carinated, 
the  carinsB  extending  quite  to  the  tip.  Uniform  black  aboTe,  slate-color 
beneath. 

Sth.    Vipera  nigray  Catesb.  Nat.  Hist.  Carol.  II,  1748,  44.     PI.  xlir. 

ScytaU  niger^  Daud.  Hist.  Nat.  Kept.  V,  1799,  342. — Habl.  Journ.  >Lcad. 
Nat.  Sc.  Philad.  V,  1827,  367 ;  and  Med.  &  Phys.  Res.  1835,  130. 

Coluber  cacodemon,  Shaw,  Gen.  Zool.  Ill,  1802,  877.     PI.  cii. 

Coluber  thrasoy  Habl.  Med.  &  Phys.  Res.  1835,  120. 

neterodon  nigery  Tboost.  Ann.  Lye.  Nat.  Hist.  N.  York,  HI,  1886,  186. — 
THolbb.  N.  Amer.  Herp.  1st  ed.  II,  1838,  105.  PL  zxiii;  and  2d  ed.  Ill, 
1842,  63.     PI.  xvi. 

Black  Viper ;  Spreading  Adder. 

Postfrontals  large,  extending  to  the  loral.  Prefirontals  smaller. 
Azygos  rather  large,  separating  the  prefrontals  entirely,  and 
the  postfrontals  anteriorly:   in  a  line  with  the  rostral.     Bostral 
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broad.  Keel  acutely  distinct.  Scales  on  the  back  of  head  keeled, 
though  obsoletelj  in  those  next  to  the  occipital  plates.  The  line  from 
tip  of  snout  to  lower  angle  of  posterior  labial,  crosses  the  lower  part 
of  the  eye,  whose  centre  is  a  little  in  advance  of  the  middle  of  this 
line.  Orbital  chain  of  9  plates.  Loral  triangular,  truncated  above. 
Nasals  rather  large,  less  developed  than  in  H,  pkUj/rhinos.  Upper 
labials  8 ;  3d-6t]}  in  contact  with  suborbitals.  Centre  of  eye  above 
the  juncture  of  the  4th  and  5th. 

Scales  distinctly  carinated,  except  the  outer  row,  which  is  smooth, 
and  the  second,  on  which  the  carination  is  very  obsolete,  sometimes 
quite  smooth.  All  the  scales  diminish  gradually  to  the  back,  where 
they  are  quite  linear ;  posteriorly,  however,  they  are  broader. 

Color  above  and  on  the  sides  entirely  dull  black,  beneath  rather 
light  slate-color,  shading  into  milk-white  on  the  chin  and  on  the  edge 
of  the  upper  labials.  The  exterior  rows  of  scales  shade  gently  from 
the  color  of  the  back  to  that  of  the  belly. 

The  Heterodcn  niger  bears  quite  a  close  relationship  in  the  cha- 
racter of  the  plates  and  scales  to  H,  platyrhino^^  from  which  the 
principal  difference  lies  in  the  color.  Although  this  species  greatly 
resembles  in  color  the  black  variety  of  H.  atmodesj  they  may  be 
readily  distinguished.  The  rostral  of  H.  niger  is  well  developed, 
high,  broad,  and  with  the  dorsal  carina  acute  and  well  marked.  The 
carination  on  the  scales  back  of  the  head  is  delicately  distinct,  as  also 
upon  the  other  scales,  the  keel  extending  to  the  very  tip.  The  scales 
on  the  back  are  linear  and  narrow,  but  become  much  broader  in  pro- 
portion towards  the  tail.  The  occipitals  are  longer,  and  the  head  in 
front  of  the  eye  longer  in  proportion  to  the  part  behind  it.  No  bands 
evident,  even  obsoletely.  The  other  differs  in  all  these  respects: 
rostral  low,  and  the  keel  more  rounded;  scales  on  back  shorter, 
and  anteriorly  rather  broad,  and  the  disproportion  with  those  posteri- 
orly much  less  conspicuous;  carinac  not  extending  to  the  tip;  faint 
bars  seen  indistinctly  across  the  black  of  the  back,  &c. 

Carlide,  Pa.   ?  140+1.  49.  25.     36.  6.  S.  F.  Baird. 

Specimens  from  the  South  differ  simply  in  being  rather  darker  on 
the  sides  and  beneath. 

Abbeville,  S.  a  145+1.  —  25.     26.  —       Dr.  J.  B.  Barratt. 

Kemper  Co.,  Miss,        126+1.  53.  25.     28.  5J.  D.  C.  Lloyd. 
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4«  Heterodon  atmodes,  B.  &  G.— Vertieal  plate  longer  thiui  oc- 
eipltals,  which  are  small,  and  as  broad  as  long.  Azygos  in  contact  with  the 
frontals.  ,  Rostral  low,  obtuse,  and  very  little  prominent.  Eje  more  an- 
terior. Dorsal  rows  23  or  25.  Outer  row  smooth,  2d  and  8d  very  obso- 
letelj  carinated.  Scales  broader,  smoother,  and  more  rounded  than  in  H. 
platyrhinot.  Keel  not  extending  to  the  tip.  Black,  with  18  transrerse  yel- 
lowish bands  on  the  body,  and  7  on  the  tail ;  the  dark  intervals  much  broader 
than  the  li^t  bands,  sometimes  entirely  black. 

Vertical  plate  hexagonal;  narrower  behind,  and  more  elongated 
than  in  H,  platyrhinos;  lower  than  the  occipitals.  Postfrontals  large, 
extending  down  to  the  loral.  The  anterior  frontals  rather  larger 
than  in  H,  platyrhmos,  separated  by  the  azygos  and  rostral.  Rostral 
small,  moderately  recurved,  much  smaller  and  less  conspicnous  than 
in  ff.  platyrhinoz,  Snperciliaries  long,  narrower  than  in  H,  plat^ 
rhinos.  Scales  on  back  of  the  head  broad,  flat,  carination  very  obso- 
lete. Imaginary  line  connecting  tip  of  rostral,  and  posterior  angle 
of  last  upper  labial  passes  entirely  below  the  eye,  whose  centre  is  an- 
terior  to  the  middle  of  this  line.  Eye  large,  its  centre  above  the 
middle  of  the  4th  labial.  Loral  nearly  square,  rather  narrower 
above.  Nasals  small,  which  with  the  less  development  of  the  rostral 
brings  the  eye  more  forwards.  Labials  7  above.  Owing  to  a  greater 
development  of  the  suborbital  series,  (of  9  plates,)  the  labials  are 
lower  than  in  H.  platyrhinos.  The  posterior  upper  angle  of  the  2d 
labial,  as  well  as  the  3d,  4th,  and  anterior  upper  angles  of  the  5th, 
are  in  contact  with  the  suborbitals.  The  difference  from  H.  platy- 
rhinos  in  this  respect  b  caused  by  the  much  greater  size  of  the  2d  or 
3d  labials,  the  first  being  much  smaller  than  all  the  rest. 

Dorsal  rows  of  scales  23;  exterior  smooth,  2d  and  3d  very  obso- 
letely  carinated,  rest  of  scales  more  so,  but  in  all  cases  less  distinctly 
than  in  H.  platy rhinos.  The  keel  on  each  scale  does  not  extend  to 
the  tip,  but  becomes  obsolete  at  a  point  from  the  tip  of  one-half  to 
one-fifth  of  the  length;  while  in  H,  platyrhinos  it  extends  very 
nearly,  if  not  entirely  to  the  extreme  tip,  especially  on  the  back. 
The  scales  also  are  broader  and  more  oval.  The  tail  is  slenderer 
and  more  tapering  than  in  H.  platyrhinos,  and  is  not  as  thick  as  the 
posterior  part  of  the  body. 

Color  above  lustrous  pitch-black,  crossed  by  18  transverse  light 
yellow  bands,  from  head  to  anus,  and  7  on  the  tail ;  sides  mottled 
with  black  and  yellowish.     Beneath  yellowish,  blotched  with  bla^. 
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The  pattern  of  coloration  is  probably  similar  to  that  of  H,  platy* 
rhinos,  except  that  the  outer  edges  of  the  dorsal  blotches  are  confluent 
with  the  irregular  markings  of  the  sides,  instead  of  being  quite  dis- 
tinctly defined.  Occasionally  black  blotches  opposite  the  transverse 
light  marks  arc  evident.  The  light  bands  are  sometimes  interrupted 
and  sometimes  oblique ;  their  extent  is  about  the  same  as  in  ^ 
platyrhinos.  The  black  intervals  between  these  light  bars  are  much 
longer  than  in  II.  plati/rhinon,  occupying  from  5  to  6  scales  anteri- 
orly, and  on  the  tail  from  6  to  7.  The  light  bands  may  have  been 
orange  in  life.  On  the  side  of  the  head  is  a  broad  distinct  black 
stripe  from  the  posterior  part  of  the  eye  to  the  posterior  end  of  the 
truncated  last  labial,  and  continuous  with  an  obscured  black  band 
across  the  forehead,  on  the  posterior  half  of  the  postfrontals.  Lower 
jaw  and  sides  of  head  blotched  with  black. 

Georgia.  131+1.  56.  23.     25.  5}.      Prof.  C.  B.  Adams. 

A  young  specimen,  apparently  of  this  species,  has  the  head  much 
more  depressed  than  in  individuals  of  H.  plafi/rhinos  of  the  same 
size.  The  general  color  above  is  lead-gray,  with  transverse  bands 
of  lighter  gray  on  the  back,  margined  by  dark  chestnut,  which  shades 
gradually  into  the  gray.  The  other  features  are  well  preserved, 
except  that  the  rostral,  as  usual  in  young  specimens,  is  higher. 

Charkston,  S.  C.       137+1.  54.  25.     12}.  If.      Dr.  S.  B.  Barker. 

Another  larger  specimen  has  the  lateral  spots  rather  more  distinct. 
The  dorsal  bands  are  pale  rose-color,  (in  alcohol).  It  agrees  in  the 
shorter  occipitals,  smaller  number  of  bands,  less  carinatcd  scales, 
lower  rostral,  &c. 

Charleston.  141+1.  49.  25.     17.  2f .  C.  Girard. 

A  large  specimen  from  Charleston  agrees  in  its  external  anatomy, 
but  at  first  sight  appears  entirely  black  above,  and  of  an  irregular 
slate-color  beneath.  On  a  closer  examination,  however,  the  trans- 
verse bands  are  obsoletely  visible,  especially  towards  the  tail.  Traces 
of  the  markings  on  the  head  may  likewise  be  distinguished.  Per- 
haps often  confounded  with  the  true  II.  nijcr. 

Charleston,  S.  C.        137+1.  53.  23.     26.  4i.        Dr.  S.  B.  Barker. 
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B.  Azygoi  plate  behind  the  rostral  separated  from  the/rontals  hy 
smaU  plates. 

5«  neterodon  §lina§^  Holbb. — ^Vertical  plute  as  broad  as  long, 
much  longer  than  the  occipitals.  Rostral  broad  and  high.  Azygos  encir- 
oled  by  fiye  or  eight  small  plates.  Mouth  very  short  Dorsal  rows  25,  the 
three  or  four  externals  smooth.  Dorsal  series  of  35  blotches,  with  one  to 
three  other  series  on  each  side.  Abdomen  yellowish,  scarcely  maculated. 
A  narrow  black  band  across  the  forehead  in  front  of  the  yertical,  and  pass- 
ing through  the  eye  across  one  labial  to  the  angle  of  the  mouth. 

Stn.  Coluber  timtu,  Linn.  Syst.  Nat.  ed.  zii,  I,  1766,  216. — Gm.  Linn, 
Syst.  Nat.  ed.  xiu,  I,  iii,  1788,  1086. 

ffeterodon  simuSf  Holbb.  N.  Amer  Herp.  IV,  1842,  57.    PI.  xt. 

ffeterodon  plaiyrhinoSf  Schl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  97.  PI. 
iii,  figs.  20-22. 

?  Vipera  capite  mperrerUf  Catbsb.  Nat.  Hist.  Carol.  II,  1748,  50.     Tab.  Ivi. 

Hog-nose  Snake. 

Yertical  plate  subheptagonal,  sometimes  nearly  triangular;  with 
three  sides  anteriorly,  the  lateral  against  the  postfrontals,  the  middle 
against  the  azygos  plates,  the  sides  very  obtusely  angled.  Superci- 
liaries  rather  short,  broad.  Occipitals  very  short,  almost  as  long  as 
broad.  Postfrontala  moderate,  the  exterior  angle  scarcely  reaching 
the  angle  of  the  loral ;  the  two  separated  by  three  small  plates  pos- 
terior to  the  azygos.  Anterior  frontals  not  much  smaller.  Azygos 
plate  resting  anteriorly  against  the  rostral,  and  touched  by  the  inner 
angle  of  the  prefrontal :  there  is  a  small  plate  on  each  side,  between 
it  and  the  notch  at  the  junction  of  t^e  anterior  and  postfrontals, 
while  behind,  the  space  between  it,  the  postfrontals,  and  the  vertical 
is  occupied  by  the  three  small  plates  already  mentioned.  This 
azygos  is  thus  surrounded  on  the  sides  and  posteriorly  by  five  small 
plates,  (this  number  is  sometimes  greater).  Rostral  broad  and  high, 
much  recurved.  Eyes  moderate,  situated  posterior  to  the  centre  of  im- 
aginary Hdc  connecting  the  last  labial  and  rostral,  which  would  pass 
nearly  through  its  centre.  Loral  subtriangular,  acute  above,  scarcely 
reaching  to  the  exterior  angle  of  the  postfrontal,  a  small  plate  some- 
times intervening.  Nasal  plates  rather  short  and  high ;  nostril  oc- 
cupying most  of  the  posterior  one,  its  infero-anterior  wall  constituted 
by  the  first  labial,  its  lower  by  a  small  plate.  Labials  7  above;  in- 
creasing very  rapidly  from  the  diminutive  first;  5th  and  6th  largest; 
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all  much  higher  than  broad.     Lower  labials  9.     Curve  of  upper  jaw 
very  oonvez  and  short. 

Scales  back  of  the  head  shorty  curved,  obsoletely  carinated.  Dorsal 
rows  of  scales  25,  outer  rows  smooth,  sometimes  only  three,  the  can- 
nation  slight|  increasing  to  the  medial  row.  Soales  shorter  and 
broader  than  in  the  other  type,  becoming  narrower  on  the  baok; 
those  behind  rather  narrower  than  before.  Body  contracted  at  the 
anus,  then  expanding  or  swelling  on  the  tail,  which  is  thick  through- 
out, tapering  suddenly  at  the  tip.  Scales  on  the  tail  longer  and 
broader  than  those  of  the  upper  part  of  the  body  in  front;  carination 
not  very  distinct,  inferior  three  rows  truncated  behind,  especially  the 
highest. 

A  dorsal  series  of  transverse  black  blotches,  35  ft'om  head  to  tip  of 
tail,  the  27th  opposite  the  anus.  These  are  sometimes  oblique,  but  ge- 
nerally transverse,  and  with  the  anterior  and  posterior  margins  paral- 
lel :  they  are  about  9  scales  wide,  and  three  to  four  long,  with  light 
brownish  yellow  intervals  one  or  one  and  a  half  scales  wide.  On 
each  side,  and  opposite  the  intervals,  is  a  distinct  series  of  subquad- 
rate  or  circular  black  spots  on  the  6th-9th  rows,  not  touching  those  on 
the  back,  and  between  them  a  dusky  shade  opposite  the  dorsal  spots. 
Below  these  again  are  usually  two  smaller  blotches  to  each  spot. 
Intervals  between  the  spots  mottled  yellowish  brown.  Beneath  yel- 
lowish, with  obsolete  small  brown  blotches.  On  the  tail  there  are 
9  half-rings,  rather  wider  than  the  light  intervals,  and  somewhat  con- 
tracted above. 

A  narrow  black  line  crosses  the  forehead,  on  the  posterior  half  of 
the  postfrontals,  and  just  margining  the  vertical ;  this  passes  through 
the  centre  of  the  eye,  and  is  continued  to  the  postlabial.  A  medial 
patch  of  black  expanding  behind,  steirts  from  the  commissure  of  the 
occipitals,  from  which  plates  others,  one  on  each  side,  pass  across  the 
angle  of  the  jaws,  the  three  confluent  with  the  dark  color  in  the  occi- 
pitals. In  H.  platyrhinos  this  medial  patch  is  isolated,  and  not  in 
contact  with  the  occipital  one. 

Charleston,  S.  C.     117+1.  35+9.  25.     18.  3}.  C.  Girard. 

Some  specimens  from  Abbeville,  S.  C,  vary  in  having  the  rostral 
separated  from  the  prefrontals  by  two  or  three  small  plates,  and 
the  azygos  entirely  cut  off  from  the  frontals  by  intervening  plates. 
The  lower  wall  of  the  rostral  is  constituted  by  two  small  plates  :  there 
is  a  second  small  plate  above  the  loral ;  in  fact  a  general  tendency  to 
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break  up  into  small  plates.  The  markings  on  tihe  back  are  restricted 
to  a  dorsal  series,  with  a  dusky  shade  opposite,  and  a  lateral  series 
opposite  the  light  yellowish  intervals }  the  ground-oolor  of  the  sides 
ft  quite  uniform  yellowish  brown.  Specimens  from  Mississippi  have 
the  dorsal  spot  smaller  and  nearly  droular. 


JhbemOe,  S.  C. 

130+1.  55.  27. 

15}.  If. 

Dr.  J.  B.  Barrott. 

u 

119+1.  46.  25. 

19.    8(. 

(( 

<t 

1304^1.  32.  26. 

14J.  If. 

(( 

u 

132+1.  80.  25. 

12.    IJ. 

(( 

Mmimppi. 

132+1.  34.  25. 

16.    2. 

Dr.  B.  F.  Shnmard. 

« 

182+1.  89.  27. 

14.    2. 

« 

B»  Heterodon  naslcna,  B.  &  G.— Vertioal  broader  than  long. 
Rostral  excessiTely  broad  and  high.  AzygoB  plate  surrounded  behind  and 
on  the  mdoB  by  many  small  plates  (1^16).  A  second  loral.  Labials  short 
and  excessiyely  high.  Dorsal  rows  of  scales  28,  exterior  alone  smooth.  A 
dorsal  series  of  about  50  bletches,  with  four  or  five  others  on  each  side.  Body 
beneath  black.  A  narrow  white  line  across  the  middle  of  the  superciliaries ; 
a  second  behind  the  rostral.  A  broad  dark  patch  from  the  eye  to  the  angle 
of  the  mouth,  crossing  the  last  two  labials. 

Stn.  ffeterodon  nanetu^  B.  &  G.,  Reptiles  in  Stantbwry'$  Expl.  Valley  of 
Great  Salt  Lake,  1852,  852. 

Vertical  plate  very  broad,  subhezagonal.  Occipitals  short.  Rostral 
very  broad,  high,  more  than  in  the  other  species,  outline  rounded. 
The  interval  between  the  opposite  frontals,  the  rostral,  and  the  ver- 
tical occupied  by  a  number  of  small  plates,  from  10  to  12,  or  more, 
arranged  without  any  symmetry,  on  each  side  and  behind  the  small 
azygos.  The  base  of  the  rostrals  between  the  opposite  anterior 
nasals,  is  generally  margined  by  these  small  plates,  which  some- 
times, too,  arc  seen  between  the  vertical  and  the  anterior  portion  of 
the  superciliaries.  This  crowding  of  plates  causes  the  anterior  part 
of  the  forehead  to  be  broader  than  in  ff,  ntnus.  Eye  small,  its 
centre  rather  posterior  to  the  middle  of  the  imaginary  line  connecting 
the  tip  of  rostral  with  the  lower  angle  of  the  postlabial,  which 
line  scarcely  crosses  the  eyeball.  Orbital  plates,  10-13  in  number. 
Loral  triangular,  rather  longer  than  high,  separated  from  the  frontal 
by  a  small  plate.  Nasals  rather  short,  occasionally  with  the  lower 
part  of  the  nostril  bounded  by  a  small  plate.  Labials  8  or  9  above, 
all  of  them  higher  than  long;  indeed,  their  vertical  extension  is 
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mucb  greater  than  in  any  otber  speeies  :  ihe  Gth  highest,  centre  of 
eje  over  the  junction  of  the  6lh  and  6th. 

Dorsal  rows  of  scales  23,  outer  row  smooth,  reat  all  distinctly  cart- 
Hated,  the  keels  extending  to  the  ends  of  the  scales;  those  just  be- 
hind the  occipital  plates  truncated,  with  obsolete  carinfe.  Scales  on 
the  hind  part  of  the  body  rather  broader  and  shorter  than  anteriorly; 
the  inequality  scarcely  evident  in  large  specimens. 

Ground-color  Sight  brown,  or  yellowish' gray,  with  about  50  dorsal 
blotches  from  bead  to  tip  of  tail ;  the  39th  opposite  the  anus.  These 
blotches  are  quite  buidII,  rather  longer  trauSTersely,  subquadrate,  or 
rounded,  iadistinetly  margined  with  blaok,  (obsoletely  oa  the  out- 
side); they  cover  7  to  9  scales  across,  are  2  to  2i  long,  and  sep^ 
rated  by  interspaces  of  li  scales,  which  are  pretty  constant  throagb- 
ont,  though  rather  narrower  on  the  tail.  On  each  side  of  the  donal 
row  may  be  made  out,  under  &vorablo  circumstauces,  four  alternat- 
ing rows  of  blotches ;  the  first  on  the  contiguous  edges  of  the  scales 
of  the  Urst  and  second  exterior  dorsal  rows;  the  second  on  the  scales 
of  the  3d  row,  and  the  adjacent  edges  of  those  in  the  2d  and  4th ; 
the  third  on  the  scales  of  the  4th,  5th,  and  Gth,  and  the  adjacent 
edges  of  the  3d  and  Tth;  and  the  fourth  on  the  scittea  of  the  Sth, 
7th,  and  Sth  rows,  and  the  adjacent  edges  of  those  of  the  dth.  This 
last  is  opposite  the  intervals  of  the  dorsal  series ;  the  rest  alternate 
with  it.  The  central  inferior  surface  of  the  abdominal  scutellie  is 
black,  sharply  variegated  with  quadrate  spots  of  yellowish  whit£; 
the  portion  of  the  scutellse  entering  into  the  side  of  the  body  is  yel- 
lowish white,  with  that  part  opposite  the  dorsal  intervals  dark  brown, 
thus,  in  fact,  constituting  a  fifth  lateral  scries  of  blotches,  alternating 
with  the  lowest  already  mentioned.  The  throat  and  chin  are  uu- 
epotted.  The  head  is  light  brown,  with  a  narrow  whitish  line  finely 
margined  before  and  behind  with  black,  which  crosses  in  front  of  the 
centre  of  the  vertical,  and  through  the  middle  of  the  snperciliaries : 
a,  secoud  similar  but  more  indistinct  line  runs  parallel  to  this,  jost 
behind  the  rostral,  and  extending  down  in  front  of  the  eye.  A  third 
equally  indistinct  and  similar  line  crosses  the  posterior  angle  of  the 
vcrtica^l,  and  runs  hack  on  the  side  of  the  neck,  behind  the  labials 
nnd  temporal  shields.  There  is  a  broad  brown  patch  from  the  back 
part  of  the  eye  to  the  angle  of  the  mouth,  across  the  pcnultimal«  and 
last  labial.  The  coloration  is  thus  very  different  from  that  of  M. 
lirnuK,  where  there  is  a  distinct  narrow  black  band  across  the  fors- 
heid  scarocly  involving  the  vertical,  auJ  passing  through  the  eye  to 
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the  angle  of  the  mouth  across  the  last  lahial.  Behind  this  a  much 
broader  yellowish  band,  continued  without  interruption  into  the  neck 
behind  the  angle  of  the  mouth.  In  H.  nasicus  the  most  conspicuous 
feature  is  a  narrow  white  band,  much  narrower  than  the  darker  patch 
before  and  behind  it.  The  dark  patch,  to  the  angle  of  the  mouth, 
is  much  broader,  continuous  as  it  were,  with  the  broad  bar  between 
the  middle  and  anterior  light  lines,  which  corresponds  with  the  nar- 
row black  line  of  H.  simus.  The  other  distinguishing  features  are 
evident.  The  three  dark  patches  behind  the  head  are  much  as  in 
EL  nmtu. 

In  the  larger  specimens  from  Sonera  and  the  Copper  Mines,  the 
ground-color  is  yellowish  gray,  each  scale  minutely  punctate  with 
brown.  The  blotches  are  all  obsolete,  only  one  dorsal  and  two  lateral 
on  each  side  being  defined  by  darker  shades.  The  blotches  on  the 
sides  of  the  abdomen  are  wanting,  but  the  black  in  the  middle  is 
strongly  marked.  The  other  characters,  however,  are  preserved, 
except  that  the  exterior  row  of  dorsal  scales  is  more  or  less  carinated. 

Eio  Grande.  138+1.  45.  23.     7}.  IJ.      Gen.  S.  ChurchiU. 

RedRiver.Arh.         148+1.40.23.     12.1*.      {    ^""^tcfeuS^* 

^J^'^^'T^'^'"''''*  1  146+2.  34.  23.    21.  2 J.     Col.  J.  D.  Graham. 
Rita  ad  Cobre.     ) 

Sonoroy  Mex.  150+1.  39. 23.    24. 8.  « 

A  specimen  from  California  has  the  rostral  rather  less  developed 
and  four  irregular  plates  on  top  of  head.     The  coloration  differs  in 
having  the  light  transverse  intervals  between  the  dorsal  blotches 
narrower,  especially  posteriorly. 

California.  137+2.  48.  23.     22t.  4.       Dr.  Wm.  GambeL 
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Genus  PITVOPHIS,  Holbb. 

Oen.  Chab.  Body  subcylindrical,  deeper  than  wide^  attaining 
often  a  considerable  size.  Head  elongated,  ovoid,  in  some  instances 
narrow  anteriorly.  Vertical  plate  elongated,  sometimes  as  broad 
anteriorly  as  long.  Saperciliaries  large,  subtriangular.  Posterior 
frontals  two  pairs,  an  internal  and  external,  both  elongated.  Pre- 
frontals sabquadrate.  A  small  loral.  Postorbitals  three  or  four; 
anteorbitals  generally  two,  occasionally  only  one.  Temporal  shields 
very  small,  resembling  the  scales.  Cleft  of  month  curved.  Dorsal 
rows  of  scales  29-35,  variable  in  some  species ;  those  on  the  back 
earinated,  on  the  sides  smooth.  Abdominal  scutellaa  209-243; 
posterior  large  and  entire.     Subcandal  scutellas  all  bifid. 

Ground-oolor  whitish  or  reddish  yellow ;  a  triple  series  of  dorsal 
black  blotches,  those  of  the  medial  series  the  largest;  several 
series  of  smaller  blotches  on  the  flanks.  Abdomen  nnicolor  or  ma- 
culated, with  an  outer  row  of  blotches.  Head  of  the  same  color  as 
the  body,  maculated  with  black  spots.  A  narrow  band  of  black 
across  the  upper  surface  between  the  eyes/  and  a  postocular  vitta  on 
each  side,  extending  obliquely  from  the  eye  down  to  the  angle  of  the 
mouth.     A  black  vertical  patch  is  often  seen  beneath  the  eye. 

Syn.     PUuophiSf  HoLBR.  N.  Amer.  Herp.  IV,  1842,  7. 
Fityophisy  Hallow.  Proc.  Acad.  Nat.  So.  Philad.  VI,  1852, 181. 
♦      Churchilliaj^  Baird  &  GiRARD,  Reptiles  in  Stanshuri/'s  Expl.  of 
the  valley  of  the  Great  Salt  Lake,  1852,  350. 

*  The  species  upon  which  the  genus  Churchillia  was  csUiblishcd,  exhibits  in  the 
structure  of  the  cephalic  plates  the  remarkable  character  of  having  a  small  median 
plate  in  advance  of  the  vertical,  limited  on  each  side  by  the  external,  and  in  front 
by  the  internal  postfrontals.  This  character,  together  with  the  presence  of  two 
anteorbitals  and  four  postorbitals,  one  more  on  cither  side  than  in  Pituophin  me- 
lanoleucus,  the  only  species  then  known,  appeared  a  sufficient  generic  character. 
6inco  the  discovery  of  several  other  species,  in  which  there  are  two  anteorbitals 
and  four  postorbitals,  with  the  structure  of  the  cephalic  plates  similar  to  what  they 
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1.  PltuoplilS  melanoleucus,  Holbb. — Head  OToid,  broad  behind. 
Anteorbital  1 ;  postorbitalB  3.  Dorsal  rows  of  scales  29,  the  four  enter  rows 
smooth,  5th,  6th,  and  7th  with  an  obsolete  keel.  Tail  about  ^  of  total 
length.  Head  maculated  with  black ;  an  oblique  yitta  from  the  orbit  to  the 
7th  labial.  Color  of  the  body  whitish,  with  a  dorsal  series  of  very  large 
blotches,  the  24th  opposite  the  anus ;  anteriorly  and  posteriorly  emarginated 
on  the  anterior  third  of  the  body,  oblong  posteriorly.  Elongated  smaller 
blotches  on  the  flanks,  forming  three  indistinct  series,  often  confluent.  Ab- 
domen unicolor.  A  series  of  20-29  distinct  blotches  along  the  extremities 
of  the  Bcutellfe. 

8tk.  Coluber  melanoleucuSf  Daud.  Hist  Nat.  Bept.  VI,  1799,  409. — 
Habl.  Joum.  Acad.  Nat  Sc.  Philad.  V,  1827,  869;  and  Med.  k  Pbys.  Res. 
1885,  122. 

PUucphia  melanoleueuty  Holbb.  N.  Amer.  Herp.  lY,  1842,  7.     PI.  i. 

Pine  Snake,  or  Bull  Snake,  Babtbam,  Tray,  in  Carol.,  Geo.,  and  Florida, 
1791,  276. 

Head  robust,  conical.  Vertical  plate  subpentagonal,  broad  an- 
teriorly. Occipitals  a  little  larger  than  tbe  vertical,  and  as  broad 
anteriorly  as  long.  Internal  postfrontals  elongated  and  snbtriangn- 
lar;  external  postfrontals  polygonal.  Prefrontals  quadrilateral,  se- 
parated by  tbe  rostral.  Rostral  narrow,  very  convex,  raised  above 
tbe  surface  of  tbe  snout,  and  reaching  the  internal  postfrontals. 
Nasals  very  large,  anterior  one  tbe  larger.  Nostrils  vertically  ob- 
long, situated  in  tbe  middle  and  between  botb  plates.  L6ral  ovoid, 
small,  horizontal.  One  large  anteorbital,  witb  its  anterior  margin 
convex,  of  tbe  same  widtb  above  as  below.  Tbree  postorbitals, 
proportionally  large.  Temporal  shields  small,  six  or  nine,  or  more. 
Upper  labials  8,  7tb  largest,  4th  coming  into  tbe  orbit.  Lower 
labials  14,  5tb  and  6tb  largest,  tbe  five  posterior  ones  quite  small. 
Posterior  pkir  of  mental  shields  one-third  of  tbe  size  of  tbe  anterior 
pair,  and  reaching  backwards  to  opposite  the  middle  of  tbe  lower  6th 
labial.  Tail  conical  and  tapering,  forming  about  tbe  seventh  of  the 
total  length. 

The  ground-color,  when  living,  is  said  to  be  white ;  as  preserved  in 
alcohol  it  is  yellowish  brown.  The  bead  is  maculated  with  small 
black  spots;  frontal  bar  rather  wide;  postocular  vitta  broad.  A  dor- 
are  in  P.  melanoleucutf  we  deem  it  expedient  to  place  Churektllia  hellona  in  the 
genus  PitHophiB.  Odo  might  well  baye  been  familiar  with  the  reptiles  of  North 
America  described  before  1851,  and  not  be  prepared  to  identify  ipeoie^  presentiilg 
tbe  characters  just  alluded  to. 


sal  aeries  of  very  large  blotches,  of  a  deep  cbestnut-brown,  broadly 
margined  nith  blnvk  anterioriy  and  posteriorly.  Tbcse  blotebea  ars 
2t1  in  number  from  tbe  head  to  opposite  the  auus,  and  6  on  tiia 
tail,  whore  they  extend  laterally  down  to  the  subeaudat  acutellaa. 
More  or  leas  conflueni,  and  conaequcntly  irregnlar  ia  shape  on  tie 
anterior  third  of  the  body,  they  are  posteriorly  subround  or  Bub- 
quadrate,  emarginated  in  front  and  behind,  ond  separated  from  each 
other  by  a  light  apoec  embracing  four  Bcaleij,  whilst  the  blotches  them- 
selves cover  bIx  scales.  The  Banks  are  blotched  but  very  irregularly; 
on  the  anterior  region  of  the  body  the  blotches  elongate  in  the  shape 
of  longitudinal  hands  or  vitttc ;  on  ibe  middle  region  three  indistinol 
series  may  be  traced,  alternating  and  often  confluent  by  their  comerBj 
posteriorly  there  is  only  one  series  opposite  to  the  dorsal,  and  ofteit 
confluent  with  it,  so  that  the  corresponding  blotches  form  single 
patches,  extending  from  the  back  to  the  abdomen,  and  tapering  on 
the  sides.  The  abdomen  is  dull  yellow,  with  a  series  of  distant 
blackish  brown  patches  along  the  extremity  of  the  seateUje,  often 
extending  to  the  outer  row  of  scales. 
CawUna.  216.  60.  29.     SSj.  8.  (on  dep.)  Acad.  Nat.  So. 


3.  PilDophls  bellona,  B.  k  G.— Ilend  elliptical,  rntlier  poinletL 

VertioaJ  plate  verj  brqaci  anteriorly.  A  second  anliTiqr  vertical,  small,  and 
■uljEordifDrm.  AnteorbilAU  2 ;  postorbitiilB  4.  Dorsal  raws  or  acalea  31-85; 
:  BCTen  outer  rows  amootli,  Tai]  about  j',  of  total  length.  Head  maca- 
.  latf  d  witJh  black ;  transverse  tyontal  bar  eitencting  from  one  orbit  to  the 
other,  well  marked :  tbe  obUqnc  postocular  yilta  rather  narrow,  and  reach- 
ing lie  angle  of  the  mouth.  Color  of  tbe  hodj  whitlBh  jellow,  sometimes 
reddish  j^ellow,  witb  a  doraal  Heries  of  deep  black  blotches,  or  of  deep  brown, 
margined  with  black,  51  in  number,  from  the  head  ta  the  origin  of  tbe  lul, 
and  a  series  of  smaller  spots  on  each  sides,  Ten  traoaverge  jet-black  ban 
OD  the  tail.  Flanks  crowded  with  smatl  and  irregular  blotches,  AbdomeD' 
dall  yellow,  maculated  with  black  blotches  more  or  tees  crowded. 

Svit.     Churehillia  htlhna,  B.  k  0,  Reptiles  in  Slanibary't  £ipl-  Talley  1 
of  Great  Salt  Lake,  1852,  860. 

PiuwphU  affinit.  Hallow.  Proc.  Acad.  NaL  So,  Philad,  VI,  1852,  181. 
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Head  broad  behind,  and  well  separated  from  the  body  by  a  con- 
tracted nech,  very  much  tapering  to  the  end  of  the  snout,  snbqoad-  j 
rangtilar  from  the  eyes  forwards.     Upper  surface  flattened,  snont 
derated  and  rounded.     Occipital  plates  triangQlar,  as  broad  unteri- 


orly  as  long.  Superciliaries  longer  thaa  either  the  verticiU  or  oo 
cipitols.  Verticul  subpentagonul  very  broad  anteriorly,  us  broad  as 
long,  and  very  much  tapering  posteriorly ;  its  sides  concave.  The 
eeoond  small  Buhcordiform  anterior  vertical  is  situat«d  between  the 
external  postfrontals,  which  are  comparative);  the  larger.  Internal 
postfrontals  irregularly  triangular,  and  smaller  than  the  prefrontals, 
which  aiQ  irregularly  quadrangular.  The  rostral  is  proportionally 
narrow,  and  raised  above  tha  surface  of  the  snout,  not  reaching,  how- 
ever, the  internal  postfrontals,  Xaaals  subquodrangular,  anterior  one 
ft  little  larger;  nostrils  situated  between  the  two  plates,  but  more  in 
the  posterior  one.  Loral  very  small,  narrow,  and  elongated,  hori- 
sontol  in  position.  Two  anteorbitols,  inferior  one  very  small ;  upper 
one  very  regular,  slightly  convex  on  its  anterior  margin.  Postorbitals 
four  in  number,  occasionally  only  three,  the  two  upper  ones  a  little 
the  larger.  Numerous  small  temporal  shields.  Upper  labials  S,  6th 
and  7tb  somewhat  larger.  Lower  labials  13,  7th  largest;  the  six 
posterior  ones  the  smallest.  Dorsal  scales  elliptically  elongated,  eon- 
tttituting  31-35  rows,  the  seven  outer  of  which  are  smooth,  the  others 
carinaled,  the  five  oulcrmoet  very  sensibly  the  larger. 

The  ground-color  ia  whitish  yellow :  on  the  antenor  third  and 
upper  port  of  the  body,  the  bases,  and  sometimes  the  two  anterior 
thirds  of  the  scales  ure  jet  blaek,  so  ae  to  make  the  ground-color 
appear  black.  There  arc  bl  largo  chocolato-brown  dorsal  blotches, 
margined  with  jet  black  from  the  head  to  opposite  the  anus,  and 
10  OQ  the  tail.  On  the  anterior  portion  of  the  body  these  blotches 
«re  Bubcircular,  or  rather  elliplieal,  covering  in  width  seven  or  eight 
tows  of  scales,  and  four  and  two  half-scales  in  length }  the  spaces 
betwoea  embrace  about  two  stales.  Posteriorly  tbu  blotches  be- 
come quadrate,  and  the  intermediate  spaces  increase  so  as  to  be  at 
first  equal  to  the  blotches,  and  towards  the  origin  of  the  tail  they  are 
Bctnally  wider  by  one  scale  Ehun  the  blotches  themselves.  On  the 
twl  the  blotches  assume  the  shape  of  narrow  transverse  bars,  taper- 
ing downwards.  On  each  side  of  the  dorsal  blotches  is  a  series  of 
much  smaller  and  somewhat  irregular  blotches,  margined  with  black, 
the  blotches  being  opposite  to  the  light  spaces,  alternating,  but  not  con- 
fluent with  the  medial  blotches.  On  the  anterior  third  of  the  body  a 
series  of  small  blotches  is  observed  on  the  flanks,  and  beneath  it,  a 
Kries  of  elongated  black  patches,  all  of  which  exhibit  a  tendency  to 
'  become  obsolete  vertical  bars,  more  apparent  posteriorly  in  very  large 
individuals,  giving  to  the  flanks  a  nebulous  appearance.     The  head 
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above  ie  jellowish  brown,  willi  si 
occiput.  Frontal  blac:k  bar  dislinc 
in  large  ones;  postnrbitul  vilta  Dnrr 
ferior  surface  of  the  licaJ  and  abdom 
teraal  eeriea  of  distant  black  spots  n 
tail,  and  constituting  a  medial  band. 
£rtw.SanAiUon\ 

<fc  El  POMO. 

Rio  Grantte. 

F't  WelaUr,  Santa  \ 

Kila  dtl  Vobre.     j 


ill  black  spots  on  tlie  vcrt«z  at.d    ' 
:t  in  small  individuals,  obsolots 
tovi ;  suborbital  spot  smalL     In- 
aen  light  fltrav-color,  vitb  an  ex-  - 
nu  each  aido,  ooafluetit  under  th«  I 


228,  44.  33. 
231.  63.  33. 


Sonora,  Ma. 

Vall/onia. 


61J.  5i. 
6U.  51. 

225.  63.  31-33. 44i.0i. 

226.  63.  SI.  SO.  5t. 
222.  60.  20-31. 2Sf.4J. 
226,  68.  31.       46f  hi. 


3.  PItuopfals  McClellanll,  B,  &G.— Headsulielliptical.  BoBtoil 
plate  Tery  dutdw.  AnteorbitaU  2;  poslorbitiilB  4.  Dorsal  83~Su  row*; 
the  T  outer  roirs  Emoolh,  Toil  forming  )  ur  ^^  of  Cotnt  length.  Fostocnlar 
Tittu  brown,  and  rather  brond.  Suborbital  blnck  pntch  contpicnoun ;  cota- 
aUsore  of  lubinls  blnok.  Color  of  body  reddtidi  yellow,  witli  a  eeries  of  53 
blolchea  from  head  to  origin  of  tail.  Blotchea  of  adjoining  aeries,  on  eillMF 
side,  cooUueDl  acrosa  the  light  spuces  bstvoGii  medial  blotcbei.  Flankl. 
CDTered  wilii  Email  blotches,  forming  3  or  4  indietinot  series.  Twelve 
verae  jet  black  bars  across  the  tail.  Abdomen  yellowish,  thickly  tDBcnlalei 
with  black  patchei. 

Head  proportionally  large,  OToid,  detached  from  the  body.  Snoid' 
pointed.  Occipital  plat«s  small.  Vertical  broad,  eubpeutugoual; 
dightly  concave  on  the  sides.  Sapereiliaries  large,  lulemal  poatfronU 
ftis  rather  Diirrow,  elongated,  external  postfroutala  quadrilateral,  a  lit- 
tle broader  forwards.  Prefrontals  irregularly  quadrangular.  Rostr&l 
very  narrow,  estcndiog  halfway  between  the  prefrontals,  convex 
and  raised  above  the  surface  of  the  snout.  Nostrils  in  the  middla 
line  between  the  nasals,  the  posterior  of  which  is  a  little  the  smaUor> 
Loral  trapezoidal,  proportionally  large.  Inferior  anteorbital  veij 
amall,  resting  upon  the  fourth  upper  labial.  Postorbilals  varying 
in  comparative  size.  Temporal  ahiolds  small,  resembling  acalcs. 
Upper  labials  8,  6th  and  7th  the  larger.  Lower  labials  12,  6th  and 
7th  largest.  Posterior  mental  shiolda  very  small,  extending  to  op- 
posite the  junction  of  the  7th  and  8th  lower  labials,     Scales  propor- 
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tionally  small,  in  33-35  rows,  the  7  outer  ones  perfectly  smooth  and 
somewhat  larger  than  the  remaining  rows. 

Ground-color  yellowish  brown,  with  three  series  of  dorsal  black 
bbtches,  53  in  number,  from  the  head  to  opposite  the  anus,  with 
12  on  the  tail,  in  the  shape  of  transverse  bars.  Those  of  the 
medial  series  the  larger,  and  coyering  8  or  9  rows  of  scales.  On 
the  anterior  part  of  the  body  they  ar^  subcircular,  embracing  longi- 
tudinally four  scales ;  posteriorly  they  become  shorter  by  one  scale. 
The  light  spaces  between  are  a  little  narrower  than  the  blotches 
themselyes  for  the  twelye  anterior  blotches,  and  wider  than  the 
blotches  for  the  remaining  length  of  the  body.  The  blotches  of  the 
adjoining  series  alternate  with  those  of  the  medial  series,  being  oppo- 
site to  the  light  intermediate  spaces,  across  which  the  blotches  of 
either  sides  are  generally  united  by  a  transversal  narrow  band.  The 
flanks  are  densely  covered  with  small  and  irregular  blotches,  forming 
three  indistiet  series,  confluent  in  vertical  bars  towards  the  origin  of 
the  tail.  Inferior  surface  of  the  head  yellowish,  unicolor.  Abdo- 
men dull  yellowy  with  crowded  brownish  black  blotches  in  series  on 
the  extremity  of  the  scutellss. 

Red  River,  Ark.    231.  52.  35.     38i.  4}.  Capts.  Marcy&McClellan'. 
"  231.  52.  33.    24}.  2J.  « 

4ft  PItuopllll  catenlfer,  B.  &  G.— Head  subelUptical,  flattened 
aboTe.  Vertical  plate  elongated,  nearly  equilateral,  posterior  triangular 
portion  excepted.  Rostral  broad.  Anteorbitals  2 ;  postorbitals  8.  Loral 
trapezoidal,  proportionally  larger  than  in  other  species.  Dorsal  rows  of 
scales  31 ;  the  4  external  rows  smooth.  Tail  forming  about  j  of  the  total 
length.  Frontal  black  bar  conspicuous.  Postocular  vitta  of  a  jet  black, 
reaching  the  angle  of  the  mouth  between  the  penultimate  and  last  upper 
labials.  Color  of  body  grayish  yellow,  the  triple  series  of  dorsal  black 
blotches,  Gl  in  number,  from  the  head  to  the  origin  of  the  tail,  forming  a 
continuous  chain  all  along  the  back,  owing  to  the  confluence  of  the  lateral 
series  of  small  blotches  with  the  large  medial  series,  with  which  they  alter- 
nate. A  series  of  proportionally  large  subcircular  blotches  along  the  mid- 
dle of  the  flanks.  Middle  of  the  abdomen  unicolor,  with  an  external  series 
of  black  spots  on  each  side. 

Syx.  Coluber  catenifeVy  Blainy.  Nout.  Ann.  Mus.  Hist.  Nat.  Ill,  1834. 
PI.  xxvi.  figs.  2,  2  a,  2  b. 

Head  stibelliptical.  Vertical  plate  maintaining  its  width  posteri- 
orly.    Superciliaries  proportionally   large.     Occipitals  yery  much 
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diluted  anteriorly,  tapering  posteriorly.  Prefrontals  propottioni 
small,  subcirouliir.  The  nasals  are  nearly  eqnal  in  siic,  and  the 
nostrila  open  between  their  oomniigsure  near  the  edge  of  the  pre- 
frontals. ICostral  proportionally  broad,  ctgd  with  the  aartuce  of  the 
snout.  Loral  Bmall,  Eubellipticul  and  oblique.  Ttto  anteorbitalj, 
the  upper  one  very  large,  the  lower  one  amall,  resting  on  the 
foarth  upper  labial.  Three  postorbilals  of  nearly  the  same  eiie. 
The  temporal  shields,  ten  to  twelve  in  number,  are  slightly  larger 
than  tho  conlignons  scales.  Upper  labials  8,  7th  the  larger.  Lowtr  1 
labials  V2,  5th  and  Cth  largest.  Posterior  mental  shields  very  aw  ■ 
row,  extending  beyond  the  6th  lower  labial.  Porsal  scales  narroir 
and  rather  acute,  constltutmg  31  rows,  the  oatet  one  of  whick  is  coa- 
wderably  the  larger.     Tail  very  tapering. 

Ground-color  above  fuscous,  with  a  triple  series  of  black  blotches 
along  the  bock,  TS  in  number,  the  61at  opposite  to  the  anus;  17  on 
the  tail.  The  blotches  of  the  medial  series  are  proportionally  very 
large,  quadrangular,  louger  than  broad,  covering  six  rows  of  scales, 
and  the  half  of  the  adjoining  rows,  embracing  loogitndiDally  Gve  or  aix 
scales.  A  narrow  light  space  of  one  scale  exists  between  each  blotch. 
The  adjoining  series  is  composed  of  much  smaller  blotches,  alternat- 
ing and  covering  three  tows  of  EciJes  confiuent  with  the  middle  ones, 
thus  forming  a  contiauuus  chain  on  the  back,  and  enclosing  entitely 
the  light  spaces  between  the  blotches.  A  scries  of  subcircnlar  or 
oblong  blotches  runs  conspicuously  along  the  middle  of  the  flanke, 
on  the  4th,  5th,  Gtb,  and  Tth  rows  of  scales.  These  are  88  in  num- 
ber, the  71st  opposite  to  the  anus,  and  10  along  the  anterior  half  of 
the  tail.  The  Sve  first  blotches  are  elongated,  and  exhibit  a  tend- 
ency towards  forming  a  vitta  or  baud.  From  tho  middle  region  of 
the  body  to  the  tail,  two  obsolete  scries  of  very  small  blotches  are  seen 
alternating  with  the  scries  of  the  flanks,  one  above  and  one  below. 
The  abdomen  is  yellowish,  unicolor,  except  a  series  of  blotches  on  the 
extremities  of  the  scutellas,  extending  sometimes  to  the  outer  row  of 
scales. 
San  Franciico,  Cal     230.  71.  31.     85.  5  j.  (on  dep.)  Expl.  Exped.  i 
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5to  Pitnopblft  WilMesll,  B.  &  0.— Head  elongated,  conical  for* 
wards.  Vertical  plate  pentagonal,  much  broader  anteriorly  than  posteri- 
orly. Bostral  broad.  Anteorbitals  2 ;  postorbitals  8.  Loral  trapezoidal. 
Dorsal  rows  of  scales  29-31 ;  three  outer  rows  smooth.  Tall  ^  or  |  of  total 
length.  Frontal  black  bar  well  marked.  Postocular  vitta  extending  over 
the  last  upper  labial  to  the  angle  of  the  mouth.  Color  of  body  whitish  yel- 
low on  the  Bides,  reddish  yellow  above,  with  a  dorsal  series  of  subquadrate 
blotches,  70  in  number,  from  the  head  to  origin  of  the  tall,  and  proportion- 
ally smaller  than  in  any  other  species.  The  blotches  of  the  two  a<\joining 
series  not  confluent  with  those  of  the  medial  one. 

Head  elongated,  subelliptical,  subpjramidalj  or  subconical  anteri- 
orly. Occipital  plates  much  longer  than  broad,  longer  than  either 
the  vertical  or  snperciliaries.  Vertical  pentagonal,  concave  laterally, 
tapering ;  length  greater  than  the  width  of  its  anterior  margin.  Ex- 
ternal postfrontals  sometimes  divided  into  two  plates,  one  of  which 
has  been  called  upper  lond.  Internal  postfrontals  elongated,  very 
narrow  posteriorly,  sometimes  also  subdivided.  Rostral  broad,  not 
'  separating  the  prefrontals.  Nasals  equal  in  size ;  nostrils  intermediate 
and  nearer  to  the  frontals  than  labials.  Loral  not  very  large.  In- 
ferior anteorbitals  small,  and  situated  between  the  4th  and  5th  upper 
labials.  Postorbitals  nearly  equal  in  size,  and  generally  contiguous 
to  the  anterior  ones,  thus  excluding  the  labials  from  the  orbit,  into 
which,  however,  the  fifth  occasionally  enters.  Temporal  shields 
scarcely  to  be  distinguished  from  the  scales.  Upper  labials  8  or  9, 
4th  or  5th  occasionally  coming  into  the  orbit,  penultimate  the  largest 
Lower  labials  12  or  13,  5th  or  6th  the  largest,  the  six  posterior  ones 
very  much  redueed.  Dorsal  scales  ellipticid,  forming  29-31  rows, 
the  three  outer  rows  perfectly  smooth,  slight  carinas  on  the  4th,  5th, 
and  6th  rows,  and  not  very  conspicuous  on  the  remaining  ones. 
Tail  conical  and  tapering. 

Ground-color  yellowish,  with  a  dorsal  series  of  subquadrate  blotches, 
about  90  in  number,  20  of  which  on  the  tail.  These  are  deep 
brown,  margined  with  black  anteriorly,  entirely  black  posteriorly ; 
these  blotches  cover  transversely  8  or  9  rows  of  scales,  embracing 
loDgitudlDally  five  to  seven  scales  on  the  anterior  region  of  the  body, 
and  two  or  three  posteriorly.  The  spaces  between  the  blotches  are 
of  the  uniform  width  of  one  scale  for  the  whole  length  of  the  body, 
decidedly  narrower  than  in  other  species.  A  lateral  series  of  blotches 
on  each  side  of  the  medial,  covering  three  rows  of  scales,  and  alter- 
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nating  with  the  medial  series.  A  series  of  blotches  along  the  middle 
of  the  flanks  opposite  to  the  blotches  of  the  medial  series  of  the  back. 
On  the  anterior  part  of  the  body  the  lateral  blotches  are  elongated, 
and  occasionally  combine  into  a  band  or  yitta  behind  the  neck.  On 
the  anterior  third  of  the  body,  an  indistinct  series  of  black  spots  may 
be  seen  between  the  scutellas  and  the  outer  series  of  lateral  blotches. 
Inferior  surface  of  head  and  abdomen  dull  yellowish  white,  with  two 
series  of  distant  blotches,  the  outer  series  more  conspicuous  than  the 
inner  one,  and  extending  to  the  end  of  the  tail. 

In  the  young  the  middle  region  of  the  abdomen  is  unicolor,  and 
the  external  series  of  spots  only  exists,  which,  together  with  the  series 
on  the  middle  of  the  flanks,  are  most  conspicuous. 

Puget  Sound,  Or.  215.  56.  29-31.  39|.  5i.  (ondep.)  Expl.  Exped. 

«  209.  72.  29-31.  41|.  7i.  " 

Oregon.  209.  66.  29.        14i.  Ij.  " 

"  213.  —  29.        13i.  Ih  " 


6«  Pltuoplils  annectens,  6.  &  G. — Head  elongated,  elliptical. 
Vertical  plate  subpentagonal,  elongated,  posteriorly  obtuse,  with  sides  con- 
cave. Anteorbitals  2 ;  postorbitals  8.  Dorsal  rows  of  scales  83,  6  onter 
rows  smooth.  Triple  series  of  dorsal  blotches  confluent  for  nearly  the  whole 
length  of  the  body. 

Differs  from  P.  cateni/er  in  having  much  smaller  dorsal  blotches, 
and  more  interspaced.  The  fifteen  anterior  blotches  of  the  three 
dorsal  series  almost  united  in  a  transverse  or  oblique  band,  ante- 
riorly and  posteriorly  irregular.  The  blotches  on  the  flanks  are  also 
proportionally  smaller  than  in  P.  cateni/er.  From  P.  Wilkesii,  which 
it  resembles  in  the  small  size  of  the  blotches,  it  difiers  by  a  morc  coni- 
cal head,  a  narrower  and  longer  vertical  plate,  and  a  rostral  reaching 
higher  up  on  the  snout.  The  loral  and  superior  anteorbital  are  quite 
large,  and  the  lower  anteorbital  very  small.  In  one  specimen  we 
have  noticed  5  postorbitals,  the  5th  contiguous  to  the  lower  ante- 
orbital, thus  constituting  a  continuous  chain  beneath  the  eye.  Dor- 
sal scales  in  33  rows,  the  5  outermost  perfectly  smooth. 

San  Diego,  Cal.        243.  71.  33.     281-  4  J  |.         Dr.  J.  L.  Leconte. 
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Genus  SCOTOPHIS,  Baibd  &  Gibard. 

Gen.  Chab.  Form  colubrine.  Body  ojlindrlcal,  very  long- 
many  individuals  attaining  a  very  large  size,  perhaps  the  largest  of 
all  North  American  serpents.  Head  elongated,  rather  narrow. 
Vertical  plate  very  broad,  sometimes  wider  than  long.  Posterior 
froQtals  very  large.  Postorbitals  2 ;  anteorbitals  one,  generally  very 
large;  the  longitudinal  extension  of  this  and  of  the  postfrontals  pro- 
ducing a  much  elongated  muzzle.  Mouth  deeply  cleft,  outline 
nearly  straight.  Dorsal  rows  of  scales  23-29 ;  those  along  the  back 
slightly  carinated  (9-15  rows),  on  the  sides  smooth.  Abdominal 
BCutellsB  from  200  to  235 ;  posterior  bifid.     Subcaudals  all  bifid. 

Color  brown  or  black,  in  quadrate  blotches  on  the  back  and  on  the 
sides,  separated  by  lighter  intervals.  Abdomen  usually  coarsely 
blotched  with  darker.  In  one  species  dark  stripes  on  a  light  ground. 
Although  very  large  and  powerful,  many  of  the  species  of  the  genus 
are  characterized  by  their  extreme  gentleness,  rarely  becoming  en- 
raged, even  when  provoked. 

1.  Seotoplii§  allegliaiiiensifl,  B.  &  G.— Vertical  plate  longer 
than  broad.  Posterior  upper  labial  largest.  Outer  7  rows  of  scales  smooth. 
Porsal  rows  27.  Abdominal  scutelIo9  235.  Color  black  below,  mottled 
anteriorly  with  white.  White  edges  to  some  scales,  imparting  an  appear- 
ance of  dorsal  and  lateral  blotches,  especially  in  the  young. 

Stn.  Coluber  alUffhanuntis,  Holbb.  N.  Amer.  Herp.  I,  1886,  111.  PI.  xx; 
and  2d.  ed.  Ill,  1842,  85.  PI.  xix.— Dekay,  New  York  Fauna.  Kept.  1842,  36. 
PL  xii,  fig.  26. 

Anterior  frontals  larger  in  proportion  than  in  S.  Lindheimerti, 
Snperciliaries  subtriangular.  Upper  labials  8,  increasing  behind ; 
posterior  the  largest.  Lower  labials  11,  5th  and  6th  largest,  de- 
creasing posteriorly.  Nostrils  more  in  the  anterior  nasal^  Outer 
seven  rows  of  dorsal  scales  smooth,  then  an  obsolete  carination,  in- 
creasing to  the  vertebral  series.     Each  scale  minntely  bipunotate. 

General  color  lustrous  pitch-black ;  beneath,  the  color  posteriorly 
is  uniform  slate-black ;  on  the  chin  and  throat  dull  yellowish :  these 
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two  colore,  aa  tbey  extend  towurds  ciLct  other,  are  of  Uss  and  less  i 
extent,  mingling  in  the  form  of  blotches :  the  anterior  fourth  ahows 
most  of  yellowish,  the  next  fourth  moat  of  the  black,  the  posterior 
half  uniform  black.  On  separating  the  scalca,  those  at  certain  suo- 
cesaivo  inlervala  on  both  buck  and  sidos  wili  be  found  to  have  their 
bases  narrowly  margined  with  white,  as  if  the  fundamental  color  con- 
sisted of  dark  blotches  on  a  white  ground,  as  in  S.  Llml/uimen'i. 

^  second  specimen,  smaller,  showa  the  same  chan.ol«r3,  but  with  | 
more  of  white  beneath. 
Carli^,  Pa.  234+1.  86.  27.     591.  lOJ.  8.  F.  Baiill 

r»f,ioi^«,  233+1.  83.  27.     39i.  7i.  Unkno«f*| 


3.  Scoloptils  Llndbeimerll,  B.  &  G.— Head  broader  than  ii 
&.  alliffhaineniU.     VerCiual   plat«  Ha  broad  anteriorly  as  long.     Poslcrif^ 
upper  labials  noalter  tliaa  iaS.  aliishanieaiis.     Iiorsal  series  29;  Dbdomiaal 
BcutelliD  228-236,     Biacit  doraol  and  laterai  blolvliea :  intermeiiiaie  «paot:l 
rather  iighler,  with  scales  edged  with  vbite.     Scale  on  sides  ot  neok  wlul%  J 
eaoli  vritli  bluish  spot. 

Oceipitals  moderate,  their  commissure  equal  in  leDgth  to  the  Teitt 
cal.  Orbits  moderate,  aboTc  the  4ih  and  5th  labials,  eentro  about 
midway  between  the  suout  and  angle  of  the  mouth.  Anterior  orbital 
large,  siagle,  esteoding  nearly  to  the  outer  angle  of  the  verlicsli 
Loral  trapezoidal^  highest  anteriorly.  Nasals  moderate,  including, 
sostrila  between  them.  Labials  8  above,  moderate,  posterior  amail). 
12  below;  posterior  very  small,  0th  and  7th  largest.  Nine  rows  a|' 
scales  between  labials  and  abdomiual  scutellEB  at  the  angle  of  tlMI 
aoatb,  Outer  ten  rowa  smooth,  then  carinntcd  very  obsoletely 
ntber  more  decidedly  and  in  increasing  degree  towards  the  back. 

Color  above  dork  lead  color,  constituted  by  a  dorsal  series  of 
quadrangular  blotches,  about  34  from  head  to  anus,  rather  acutely 
emarginate  before  and  behind,  occupying  a  width  equal  to  about  15 
Bcalea.  The  loie  age -shaped  intervals  between  these  blotohes  are 
from  two  to  three  seoles  long  centrally,  diminiiiliing  and  becoming 
more  linear  posteriorly.  On  each  side,  and  alternating  with  tbe 
dorsal  series,  is  a  second  alternating  one,  eouipiiaed  of  subrectanga- 
lor  elongated  blotches,  and  alternating  again  with  these  is  a  second 
indistinct  series  along  the  edge  of  the  abdomen,  The  entire  systani 
of  coloration  is  very  difficult  to  define,  the  general  appearancu  being. 
thul  of  a  black  snake  with  iiregnbr  obsolete  mottlinga  of  whitfr. 
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The  interyals  between  the  blotches  may  be  indicated  as  being  white, 
with  the  oencre  and  apex  of  each  scale  lead  coIoFi  the  proportion  of 
ihe  latter  neing  very  small  on  the  sides,  and  increasing  to  the  dorsal 
line.  The  scales  in  the  centres  of  the  blotches  have  the  basal  half 
narrowly  margined  witlk  white,  as  is  the  case,  to  some  extent,  with 
the  lateral  spots.  Beneath  greenish  white,  with  the  centres  of  the 
BcntellsB  mottled  with  dark  slate-blae,  increasing  backwards.  Chin 
and  throat  immaculate  yellowish  white,  scales  on  the  sides  with  a 
blnish  spot  on  the  apex. 

The  colors  described  are  those  as  preserved  in  alcohol.  Probably 
the  color  of  the  animal  when  alive  is  much  like  that  oi  Bascanicm 
comtrictar  or  Scotophi*  alleghaniensU. 

In  the  general  obsoleteness  of  the  markings,  the  blotches  may 
sometimes  be  detected  as  more  or  less  conflaent  between  the  different 
series. 

New  Braun/ehj  Tex.    227+1.  81.  29.    36.  7.    Dr.  F.  landheimer. 

A  second  specimen  much  larger,  of  what  appears  to  be  the  same 
species,  differs  in  haying  the  belly  nearly  uniform  yellowish :  the 
black  of  the  upper  parts  is  replaced  by  umber-brown.  The  blotches 
are  visible,  but  very  obsoletely. 

Jkdianola.  234+1.  85.  29.     60.  9.      Col.  J.  D.  Graham. 

8ft  Scotopbis  TUlplnus,  B.  &  G.— Head  rather  short,  Tertical 
broader  than  long.  Postfrontals  yerj  large,  as  long  as  the  verticals,  pe- 
nultimate upper  labial  largest.  Dorsal  series  25;  outer  d  rows  smooth. 
Abdominal  scutellsQ  203.  Subquadrate  dorsal  blotches  transTerse,.  8  or  4 
scales  long.     Tail  tumid. 

Anterior  frontals  much  smaller  than  the  posterior.  Rostral  broad. 
Occipitals  broad,  rather  short,  longer  than  the  vertical.  Eyes  smaller 
than  in  S.  alleghaniensis,  centre  over  the  junction  of  the  4th  and  5th 
labials.  Upper  labials  8,  penultimate  one  the  largest,  last  somewhat 
smaller:  lower  10,  6th  the  largest.  Anteriorly  the  first  three  or  four 
rows  are  smooth,  there  they  are  very  obsoletely  carinated,  increasing 
towards  the  back,  although  everywhere  moderately  so.     Tail  thick. 

General  aspect  that  of  Ophibolus  eximitiSj  from  which  it  is  however 
distinguishable  by  the  carinated  scales  and  other  generic  features. 
Ground-color  above  light  brown.  A  series  of  broad  transverse  quad- 
rate chocolate  blotches  extending  from  head  to  tail,  about  60  in  num- 
ber, 44  to  anus.     The  first  spot  anteriorly  is  divided  into  two  on  the 
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nape,  and  ocoasionallj  the  blotches  anteriorly  are  irregular,  oblique, 
and  varying  in  size.  This  occurs,  however,  only  on  tho  anterior  fifth 
of  the  body,  behind  which  the  intervals  between  the  blotches  are 
rectilinear,  nearly  equal,  and  about  one  and  a  half  scales  in  length. 
The  blotches  are  generally  embraced  between  the  5th  or  6th  rows 
on  each  side,  and  are  3  to  4  scales  long.  The  sides  of  the  blotches 
are  not  linear  but  obtuse  angled.  On  each  side  is  a  series  of  smaller 
rounded  blotches  on  the  3-7 th  rows,  similar  in  color  to  those  on  the 
back,  and  like  them  with  a  black  border,  sometimes  more  or  less  in- 
terrupted. Another  series  of  subquadrate  black  blotches,  about  the 
8am«  size  as  the  last,  is  visible  on  the  edge  of  the  abdomen,  some- 
times involving  the  1st  and  2d  rows  of  scales,  these  are  opposite  to 
the  dorsal  blotches.  Best  of  the  abdomen  yellowish  white,  with  al- 
ternating quadrate  blotches  of  black.  The  brown  color  becomes 
lighter  on  the  sides. 

Eacinef  Wise.  202+1.  68.  25.     32.  7.  Dr.  P.  R.  Hoy. 

A  second  much  largeir  specimen  from  Michigan  has  the  ground- 
color a  yellowish  brown,  and  there  is  a  black  streak  from  the  eye  to 
the  angle  of  the  mouth ;  a  second  vertical  stripe  under  the  eye.  The 
spots  on  the  badk  are  only  about  45^  of  which  13  belong  to  the  tail. 

This  species  is  probably  allied  to  C.  caUlyaster  of  Say,  but  no  men- 
tion is  made  of  the  abdominal  blotches,  and  Drs.  Holbrook  and  Hal- 
lowell  assure  us  particularly  that  the  scales  are  smooth. 

Gro&se  lie,  Mich,  202+1.  69.  25.     57.  9.         Rev.  Chas.  Fox. 


4.  Scotoplli§  COnfinis,  B.  &  G. — Vertical  plate  louger  than  broad. 
Nostrils  more  anterior  than  in  S.  vulpimis.  Dorsal  rows  26,  outer  rather 
larger ;  exterior  6  rows  smooth ;  abdominal  scales  240.  Quadrate  dorsal 
blotches  elongated  throughout,  5-6  scales  long. 

Head  large,  broad.  Posterior  frontals  large;  anterior  consider- 
ably smaller;  occipitals  broad,  large.  Eye  rather  large;  centre  over 
the  line  joining  the  4th  and  5th  labials  :  orbits  above  the  whole  of 
the  4th  and  5th  labials.  Upper  labials  8,  penultimate  the  largest, 
last  one  large;  inferior  12  or  11,  posterior  small.  Nostrils  nearly 
terminal.     Rostral  narrow,  high. 

Scales  rather  short.  Outer  six  rows  smooth,  remainder  very  obso- 
letely  carinated.     Exterior  row  rather  larger,  rest  nearly  uniform. 
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(Jeneral  aspect  that  of  Ophiholus  eximiusj  from  which  its  lar  ;er  eyes 
and  head,  earioated  scales,  &c.  at  once  distinguish  it.  Ground- 
color ash-gray.  A  series  of  44  dorsal  blotches,  of  which  12  are  on 
the  tail.  These  blotches  are  dark  chocolate-brown,  with  obsolete 
Uack  margins.  They  are  included  between  the  6th  and  7th  row  on 
each  side,  and  about  six  scales  long.  They  are  very  regular  in  shape, 
longitudinally  quadrate,  rather  wider  transversely  in  the  middle,  and 
with  the  comers  slightly  produced  longitudinally.  The  gray  inter- 
vals are  thus  not  quite  rectilinear,  rather  elliptical,  but  of  the  same 
width  throughout.  On  the  2d,  3d,  4th,  and  5th  lateral  rows  is  a 
second  series  of  similar  blotches,  more  or  less  elongated,  especially 
anteriorly.  On  the  side  of  the  neck,  indeed,  the  blotches  are  con- 
fluent into  very  narrow  distinct  stripes.  A  third  series  of  square 
blotches  on  the  side  of  the  abdomen,  involving  the  1st  and  2d  lateral 
rows.  Best  of  belly  yellowish  white,  with  black  blotches;  anterior 
eighth  immaculate.  A  black  stripe  from  the  posterior  part  of  the 
orbit  to  the  angle  of  the  mouth,  which  it  reaches  on  the  anterior 
extremity  of  the  last  labial.  A  vertical  line  beneath  the  eye,  and 
the  edges  of  the  labials  in  flront  also  black.  Some  blotching  on  the 
top  of  the  head,  which  is  too  indistinct  to  define. 

Compared  with  S.  vulpinus  the  eyes  are  larger,  the  vertical  plate 
longer,  the  nostrils  more  anterior,  the  carination  more  obsolete. 
Body  more  elongated.  Abdominal  scutellse  more  numerous.  Spots 
longitudinal,  not  transverse.  Scales  shorter,  broader,  more  obtusely 
angular. 

This  species  is  closely  allied  to  S.  guttcUus,  but  is  quite  distinct. 
Its  full  characters  can  only  be  seen  in  larger  specimens,  which  may 
have  been  confounded  with  >S^.  guttatus.  Very  probably  some  of  the 
nun^erous  synonyms  assigned  to  the  latter  species  may  belong  here, 
but  in  the  want  of  accurate  descriptions,  the  only  course  left  is  to 
give  a  new  name. 

Anderson,  S.  C,         239+1.  81.  25.     161.  4i.        Miss  C.  Paine. 


5.  Scotoplil§  laetus,  B.  &  G. — Similar  to  5.  eonfinia,  but  posterior 
frontals  larger.  Vertical  plate  longer  than  broad.  Dorsal  rows  29.  Ab- 
dominal scutellee  227.     Blotches  fewer. 

This  species  bears  a  close  resemblance  to  S.  eonfini^  and  its  cha- 
racters may  be  best  given  by  comparison  with  the  latter.  It  diffen 
therefore  in  the  greater  number  of  dorsal  rowS;  29  instead  of  2& 
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Tlic  vrbole  body  und  head  are  much  stouter.  Exterior  eigbt  rows 
smooth,  rest  slightly  curinated.  The  vertical  is  broad  before, 
rather  acute  behind.  A  probably  monstrouB  feature  is  seen  in  ibe 
union  of  the  two  postfronials,  except  for  a  abort  distance  before,  and 
in  the  loral  and  postnasal  coalescing  into  one  trapezoidal  plalfc 
Blotches  leas  nnmcrous.  A  broad  vitta  across  the  back  part  of 
postfrontals,  passing  backwards  and  downwards  through  the  eye, 
terminating  acutely  on  the  posterior  upper  labial.  A  blotoh  oc 
the  back  part  of  the  verticul,  and  exteDding  through  the  oooipitals 
on  each  side  to  the  nape.  The  spots  are  larger,  loagitudioal  throagh- 
out,  with  occasional  ezoeptions. 

Its  affinities  to  S.  viifpinus  are  close.  The  vertical,  however,  U 
narrow,  the  eyes  much  larger,  doraal  rows  29  instead  of  25.  The 
blotches  on  the  back  are  longituJioal,  and  fewer  in  number.  Fk 
the  full  de!)cription  of  this  species  also,  it  will  be  necessary  I 
care  larger  specimens. 
lid  River,  Ark.     227.77.29.     18.  3h     Capta.  Marcy  &  M'CIel 


6.  SCOloplilB  guMatus,  B.  &  O.— Head  D&rrov.     Dorsal  n 
(inter  one  scarcely  larger ;  abdominal  scutellie  21  &-23S.    A  series  af  quadrate 
briok-red  blotches,  interviLls  lighter.     Two  light  frojitleta  on  the  head,  mai^ 
^ned  with  blaok.  cnatasiiig  a  diirk  red  stripe  which  passes  through  ths  eje, 
ftoiosi  tlie  mauth  to  the  neak. 


Sia.     Coluber  gatlatut,  LiNN.  Sjst.  Nat  I,  1766,  S8G.— Gx.  Liim.  8 
Nat.  ed,  xiii,  I,  iii,  ITBS,   1110.— Habl.  Jonrn.  Acad.  Nat.  So.  Philad.  T 
182T,  363 ;  and  Med.  &  Phys.  Res.  tS36,  126.-Soi:l.  Ess.  Fbys.  B«rp.  Part 
descr.  183T,  I6S Holbh.  N.  Amer.  Herp.  n,  1838,  109.     PLuIt;  and  M 


lells&^H 

>ws  27,  ^^ 

],  mai^ 
hseje,  ^^^ 

lad.  T.^^H 


ed.  in,  1842,  f 
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Head  elongated,  outline  nearly  straight,  and  transversely  tiiperin| 
from  the  sides  of  the  occiput  to  the  Eubtruncate  snout.  Vertictj^ 
large,  longer  than  wide,  pentagonal,  wiih  the  lateral  margins  at  a 
very  slight  angle  with  each  other.  Occtpitals  rather  narrow.  Eye 
moderate;  centre  rather  in  advance  of  junction  of  4th  and  5th 
labials ;  orbit  above  the  whole  of  these  labials.  Labials  8  above, 
penultimate  the  largest;  11  below. 

Body  elongated,  decidedly  compressed  to  the  tip  of  the  tail.  Dor* 
sal  rows  27-  Garination  very  obsolete,  visible  only  on  the  13  eentnl 
rows,  and  tbeie  very  indistinctly;  not  evident  on  the  tail.    Scalei 
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nther  large,  triangular,  pointed.  The  exterior  row  little  if  any 
larger  than  the  rest. 

(General  color  of  body  above  light  red,  paler  on  the  sides.  Along 
the  back  a  series  of  dorsal  blotches,  about  45  in  number,  32  from 
head  to  anus.  These  blotches  anteriorly  are  longitudinally  quad- 
rate, gradually  becoming  transverse;  in  front  they  are  concave  be- 
fore and  behind,  and  with  the  comers  produced  longitudinally, 
exteriorly  they  are  zigzag  convex.  The  color  of  each  blotch  is  a 
dark  brick-red,  with  a  deep  black  margin  half  a  scale  wide.  Ex- 
terior to  the  black  is  a  lighter  shade  of  the  ground-color.  On  each 
aide  of  the  dorsal  series  is  a  second  alternating  one  of  smaller  elon- 
gated blotches,  similarly  constituted  as  to  color.  A  third  opposite 
to  the  dorsal,  occurs  on  the  edge  of  the  abdomen,  and  on  the  1st  to 
the  4th  row  of  scales :  in  this  the  red  is  lighter,  and  the  black  is  con- 
fined to  a  few  scattered  scales.  The  lateral  blotches  are  more  or  less 
indistinct  in  places,  and  frequently  confluent  with  each  other  and  the 
dorsal  series.  Posteriorly  too  they  are  reduced  more  or  less  to  the 
black  marks  in  single  scales.  Color  beneath  yellowish  white,  with 
subquadrangular  blotches  of  black,  generally  occupying  half  of  the 
inferior  surface  of  the  abdominal  scutellae. 

The  ground-color  of  the  sides  extends  up  on  the  forehead  in  the 
form  of  a  frontlet,  which  crosses  the  vertical  at  its  anterior  extremity, 
passes  backwards  along  the  top  of  the  head,  including  the  supercili- 
aries  and  outside  of  occipitals,  crosses  above  the  angle  of  the  mouth, 
and  runs  into  the  sides  of  the  neck.  This  is  narrowly  margined  on 
both  edges  with  black.  A  second  frontlet  across  the  front  of  the 
postfrontals,  narrower  but  similar,  and  bending  down  on  each  side  to 
the  anteorbital.  A  similarly  colored  blotch  on  the  commissure 
of  the  occipitals,  widening  behind  and  constituting  a  centre  to  the 
dark  red  space  enclosed  by  the  large  frontlet  on  the  back  of  the  neck : 
behind  the  one  just  mentioned  is  another  rather  larger,  and  the  two 
are  sometimes  confluent.  A  dark  red  stripe  is  included  between  the 
two  frontlets  just  described,  crossing  the  posterior  part  of  the  post- 
frontals, the  upper  end  of  the  anterior  frontals,  and  through  the  eye, 
across  the  angle  of  the  mouth  down  the  sides  of  the  neck.  Vertieal 
edges  of  the  upper  and  lower  labials  black. 

Charleston,  S.  C,  214+1.  79.  27.     29J.  4}.  Dr.  Barker. 

Specimens  from  Kemper  Co.,  Miss.,  much  larger  in  sise,  agree 
exactly  in  the  pattern  of  coloration.     The  red  is,  however,  more  or 
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loss  effaced,  probably  by  tbc  alcobol.     Tbe  blotcbea  are  light  buzel, 
and  the  jntorspaces  ligbt  cbocoUte. 

Smaller  apccimcas  from  Georgia  differ  only  in  having  tbe  blotches 
dark  hazel,  lighter  centrally.     The  intervals  are  oab-gniy. 

The  young  eustsin  a  olose  rescmbUncc  to  tbe  Epecies  described 
from  Anderson,  8.  C.  The  Bcalea  are  scarcely  if  at  all  carin&tcd 
however;  tbe  dorsal  rows  Iwo  more  :  the  blotches  less  regnlorlj  quad* 
rate  and  not  elongate  posteriorly.  The  shape  of  tbe  head  and  iU 
plates  are  different.  Tbe  markings  on  the  bead  in  the  latter  are 
reduced  to  a  nniform  blaek  band  across  the  postfrontal.i,  passing  back 
throngb  the  eye,  and  ending  acutely  on  tbe  angle  of  tbe  month.  The 
Bcales  also  are  more  carinated, 
Ktmpcr  Co.,  Miu.  22G+1.  60.  27. 
223+1.66.27. 
JSiaiitippi.  —       —  2T 

Savanriah,  Ga.       226+1.  65.  27. 
0«orgia.  236+1.  ~  27. 

"  228+1.  - 


D.  G.  Uoyd. 

Dr.  B.  F.  Shumard. 
K.  R.  Cuyler. 
12.  lJ.Condep.)Prof,Adam8. 
13S.  2. 


Si 


T>  Scotopblm  qnadrlvlUatus,  B.  &  0— Slmite  of  hcud  reeem- 

Taling  most  that  of  S.  iatui.  Vertical  tronJer  anlpiiorlj  aod  more  IsperiDg 
poBteriorljr.  Doreut  rova  af  scales  il,  the  fire  or  eight  media!  rows  alone 
CftriDBteil ;  tho  cariantioD  obsolete.     Grccuiah  jelloir,  with  four  longilndinol 


inds. 


8th.     Oabiber  gaadrivUtaUa,  Holbb.  N.  Amer.  Herp.  in,  1842,  89.  PI.  xx. 
Chicken  Snake,  B^aia.  Trar.  in  Carol.,  Geo.  &  Florida,  1701,  275. 

Body  slender,  tul  very  slender,  about  the  fifth  of  the  total  length. 
Head  eOiptical,  quite  detached  from  the  body  by  a  slender  neck. 
Eyes  large.  Vertical  plate  pentagonal,  slightly  concave  on  the  sidee, 
aqnalling  in  length  the  commisaare  of  tbe  occipitals.  The  lower  |>or- 
dou  of  tbe  anterior  orbital  is  narrower  than  in  S.  Imtui.  Loral  tr»- 
pei(ndal.  Two  elongated  and  small  temporal  shields.  Upper  labials 
8,7th  largest;  lower  labials  10,  5th  largest.  Rostral  hesagonal. 
Soales  very  thin,  lozenge-shaped,  eoustitutiog  27  dorsal  rows.  Slight 
traces  of  oarination  may  be  observed  on  the  five  or  eight  medial  rows. 
The  onter  row  is  composed  of  scales  as  high  as  long;  in  tbe  second 
row  they  are  perceptibly  larger  than  tbe  remaining  ones. 

Ground-color  above  greenish  yellow,  with  four  loogitudinal  brown 
bands,  covering  each  one  entire  row  of  scales  and  tbe  half  of  the  ad- 
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joining  rows.  The  lateral  bands  thas  extend  along  the  3d,  4th;  and 
5th  rows,  the  4th  being  the  one  entirely  covered.  The  dorsal  bands 
extend  along  the  10th,  11th,  and  12th  rows,  the  11th  being  entirely 
covered.  The  space  between  the  dorsal  and  lateral  band  embraces 
four  entire  rows  of  scales,  and  the  half  of  the  adjoining  ones.  The 
dorsal  space  between  the  dorsal  bands  comprises  three  entire  rows  of 
scales  and  the  half  of  the  adjoining  rows.  The  abdomen,  head  and 
tul  beneath  are  uniformly  light  straw-color.  On  the  removal  of  the 
epidermis  the  dark  bands  disappear  to  a  considerable  extent,  and  then 
indistinot  and  obsolete  quadrate  spots  become  visible  on  the  sides, 
and  probably  on  the  back.  The  edges  of  many  of  the  scales  are 
lighter. 

Ilarida,  236+1.  93.  27.    23}.  6i.  (ondep.)  Prof.  Agassi^, 


OBNtre  OPHIBOLVS,  Bai&d &  Oi&abd. 

Oen.  Cbab.  BoAy  ntber  thick,  tail  short.  Doml  roira  21,  (n 
one  group  23,)  the  solea  faezigonil,  tcnnged  in  lan^tndinal  seriM, 
bimd,  ehori,  Kucelj  OTerltppiDg,  neuij  aa  high  u  long,  all  fa- 
hoUj  smooth  uid  lustrous.  Abdominal  seateUs  180-220 ;  poeteriar 
eatin  Subondal  all  bifid.  Head  short,  depnaed,  bat  little  wider 
Ikui  the  body.  Ejea  rerj  small.  Tertiaal  plate  tci;  broad.  Fnrt- 
ortutals  two,  the  lower  in  notch  between  the  4th  and  5th  labiab. 
One  anIeoHutal,  like  the  loral,  smalL  Kaaals  two^  with  the  Boebil 
between  them.     Upper  laUals  7. 

Onmnd-colcr  black,  brown,  or  red,  crossed  bj  lighlo'  intemb 
gMeralljr  bonlered  b  j  black. 

Ibe  tjpe  of  the  gouw  it  to  be  foand  in  0.  Sajfi,  ts  whiek  we  wonU 
refer  for  mot«  foil  generic  chaiacters.  T\t  icd  spetiea  beke^  to  the 
gWM  JVydtwAwyrwt  of  Boie,  ai  andaaDod  by  Cwjiil  A  Klww. 


ikaa  ^  .vvtrial  |^a>f$.    7^  »^  .-f  ^  iitmi  af  is.  :'■-  5.^^    I^.-«saI 

rr*  a  ilitw  ^^if!p'r<  a^  iM  ns  i>nt:'~i  #<^sC     Bu  is£  9^>  IokI, 

i^  t^  tynt^rw  Hjpjw  Aaat  VaM»  Kt  Uikc:  rat  ani  a  lu^'  jcajsi 
«U(k  «^  ik  »Mj|.mi.  |—a5(C  » titvt  iM  7tt  iKw  rnw  ^  KaJe». 
wfcji  Aiy  bMJn  a»  w»hi^  m  a»  wjaaae  fat  in  v  wkck  ksjc* 


rn».    Xkyw 


ft •(ikb watt xr  d» vaaBJt  of^ 
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long,  narrowing  on  the  aides  as  the  white  spaces  enlarge^  until  on  the 
outer  dorsal  rows  it  occupies  them  to  four  scales,  and  is  continued  to 
the  middle  of  the  abdomen ;  owing  to  a  slight  obliquity  of  the  dark 
patches  on  the  back,  their  abdominal  extensions  are  very  apt  to 
alternate  with  each  other  on  the  middle  of  the  abdomen,  instead  of 
being  directly  opposite  and  confluent.  Every  transition  from  the  one 
condition  to  the  other  is  observable.  The  general  pattern  b  thus :  a 
black  body,  encircled  by  white  rings,  which  are  wider  on  the  sides 
and  beneath.  The  end  of  the  tail  is  distinctly  annulated.  Occa- 
sionally some  of  the  black  scales  on  the  sides  have  indistinct  white 
spots  in  the  centres.  Labials,  plates  on  the  sides  of  the  head,  and 
above  in  front  of  the  vertical,  yellow,  with  black  margins. 

El  Dorado  Co.,  Cal.    240.  62.  23.    28.  3i%  Dr.  C.  C.  Boyle. 


3*  Opblbolus  splendldu§,  B.  &  Q. — Black  above ;  the  sides  black, 
with  a  white  spot  in  each  scale.  The  body  crossed  by  broad  bands,  consist- 
ing of  white  spots,  one  in  each  scale.    Dorsal  rows  28. 

Similar  in  general  features  to  0.  Boylh\  Vertical  plate  similar  to 
that  of  0.  Boylii  but  broader,  and  the  sides  more  nearly  parallel. 

This  species  forms  a  connecting  link,  as  to  color,  between  the 
blotched  varieties  of  0.  Sayi  and  0.  getulus.  There  is  a  series 
of  dorsal  black  blotches  from  head  to  tail;  in  one  specimen  63, 
the  49th  opposite  the  anus;  in  the  other  52,  the  41st  opposite 
the  anus.  These  are  four  or  five  scales  long,  and  six  or  seven  wide. 
The  lighter  intervals  between  are  constituted  by  one  or  two  trans- 
verse rows  of  spots,  each  one  on  a  separate  scale.  The  scales  on  the 
sides  (from  the  1st  to  the  7th  or  8th  rows)  are  black,  each  one  with  an 
elongated  white  blotch  in  the  centre.  These  blotches  occupy  nearly 
the  whole  scale  on  the  exterior  row,  but  diminish  in  amount  towards 
the  back.  A  series  of  rhomboidal  darker  spots  is  seen  on  each  side 
opposite  the  light  intervals,  produced  by  the  less  amount  of  white 
cm  the  scales  at  that  place,  and  sometimes  extend  to  the  abdomen. 
The  abdomen  is  white,  blotched  not  very  deeply  with  black  two  or 
three  scales  wide,  and  a  continuation  of  the  dark  shade  in  the  pro- 
Inigation  of  the  lateral  rhomboids.  The  blotches  of  the  opposite 
rides  are  sometimes  confluent  and  sometimes  alternate.  In  one  spe- 
mrnmn  the  blaok  patches  are  rather  wider,  extending  nearly  to  the 
aMbmen.    Heed  less  blotched  with  yellow  than  0,  Boiflii.    Differs 
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from  0.  Boylii  in  having  the  light  intervals  in  the  form  of  spots  in 
the  centres  of  dark  scales^  instead  of  covering  the  whole  space.  The 
lateral  blotches  are  alternate  with  those  of  the  back;  not  oontinuoos 
and  opposite.     The  blotches  are  more  numerous. 

&mora,  Hex.  219.  65.  23.     86.  5}.        Col.  J.  D.  Graham. 

"  215.55.23.    26.4.  « 

B.  Dorsal  rows  21. 

8«  OphltMllufi  Sayl,  B.  &  G.— -Black,  each  scale  above  with  a  large 
circular  or  yellow  spot  in  the  centre.  Somettmes  only  transverse  lines  of 
these  spots  across  the  back. 

8th.   fferpetodryaa  ffetulm,  Sohl.  Ess.  Phys.  Serp.  Part,  descr.  II,  18S7, 188. 
CoroneUa  Sayi,  Holbb.  (non  Schl.)  N.  Amer.  Herp.  Ill,  1842,  99.  PI.  xxii 
Coluber  Sayif  Dekat,  New  York  Fauna,  Kept  1842,  41. 
King  Snake. 

As  already  remarked,  we  consider  this  as  the  true  type  of  the 
genus,  and  shall  accordingly  reproduce  some  of  the  generic  features 
in  more  detail. 

Body,  as  in  most  of  the  other  species,  very  tense  and  rigid,  with 
difficulty  capable  of  being  extended  after  immersion  in  alcohol. 
Vertical  plate  triangular,  wider  than  long ;  outer  edge  slightly  con- 
vex, an  angle  being  faintly  indicated  at  the  junction  of  the  super- 
ciliarics  and  occipitals ;  shorter  than  the  occipitals,  which  are  short, 
longer  than  broad.  Postfrontals  large,  broad;  anterior  smaller. 
Kostral  small,  not  projecting,  slightly  wedged  between  prefrontals. 
Eye  very  small,  orbit  about  as  high  as  the  labial  below  it;  centre 
of  the  eye  a  little  anterior  to  the  middle  of  the  commissure,  over  the 
junction  of  the  3d  and  4th  labials.  One  anteorbital,  vertically 
quadrate ;  loral  half  its  height,  square.  Upper  labials  7,  increasing 
to  the  penultimate.     Lower  labials  9 ;  4th  and  5th  largest. 

Scales  nearly  as  high  as  long,  hexagonal,  truncated  at  each  end. 
Dorsal  rows  21,  exterior  rather  larger,  and  diminishing  almost  im- 
perceptibly to  the  back,  although  all  the  scales  in  a  single  oblique 
row  are  of  very  nearly  the  same  shape  and  size. 

The  scales  on  the  back  and  sides  are  lustrous  black,  each  one  with 
a  central  elliptical  or  subcircular  spot  of  ivory-white,  which  on  the 
sides  occupy  nearly  the  whole  of  the  scale,  but  are  smaller  towards 
the  back,  where  they  involve  one-half  to  one- third  of  the  length. 
Beneath  yellowish  white,  with  broad  distinct  blotches  of  black,  more 
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namerous  posteriorly.  Skin  between  the  scales  brown.  The  plates 
on  the  top  and  sides  of  the  head  have  each  a  yellowish  blotch ;  the 
labials  are  yellow,  with  black  at  their  junction. 

Prairie  Mer  Rouge,  La,  216.  52.  21.     42.  5.  Jas.  Fairie. 

Other  specimens  agree  except  in  haying  bright  yellow  instead  of 
white  as  described ;  the  spots  too  are  rather  smaller,  and  manifest  a 
slight  tendency  to  aggregation  on' adjacent  scales,  so  as  to  form  trans- 
verse bands.  This  is  seen  more  decidedly  where  the  back  is  crossed 
by  about  70  short  dotted  yellow  lines ;  the  56th  opposite  the  anus. 
The  scales  between  have  very  obsolete  spots  of  lighter,  scarcely  dis- 
cernible. The  sides  are  yellow,  with  black  spots  corresponding  to 
the  dorsal  lines ;  indeed,  there  may  be  indistinctly  discerned  two  or 
three  lateral  series  of  alternating  blotches. 

Kemper  Co.,  Miss.        211.  52.  21.    47J.  6J.  D.  C.  Lloyd. 

"  9}.    —  " 

In  larger  specimens  from  the  West,  this  tendency  in  the  spots  to 
aggregation  is  still  more  distinct.  The  back  is  crossed  by  these 
dotted  lines  of  the  number  and  relation  indicated,  at  intervals  of  four 
or  five  scales;  the  spots  on  the  intervening  space  being  obsolete. 
These  lines  bifurcate  at  about  the  9th  outer  row,  the  branches  con- 
necting with  those  contiguous,  so  as  to  form  hexagons,  and  these  ex- 
tending towards  the  abdomen  again,  decussate  on  about  the  third 
outer  row,  thus  enclosing  two  series  of  square  dark  spots  on  each 
side.  These  lateral  markings  are,  however,  not  very  discernible, 
owing  to  the  confusion  produced  by  the  greater  number  of  yellow 
spots.  On  the  edge  of  the  abdomen  are  dark  blotches,  one  opposite 
each  dorsal  dark  space,  the  centres  of  the  scutellsd  being  likewise 
blotched,  but  so  as  rather  to  alternate  with  those  just  mentioned. 

Specimens  from  Indianola  exhibit  all  varieties  of  coloration. 

Red  River,  Ark,  224.  49.  21.  33 {,  3}.  Capts.  Marcy  &  McClellan. 
Indianola.  213.50.21.     39}.  4t.  Col.  J.  D.  Graham. 


4«  OpbltMllns  getnlns,  B.  &  G.— Black,  crossed  by  about  30  nar- 
row continuous  yellow  lines,  which  biftircate  on  the  flanks,  the  very  obtuse 
angles  embracing  on  each  side  a  series  of  very  much  elongated  patches,  and 
in  fact,  by  the  union  of  the  branches  with  each  other,  dividing  the  back  into 
m  succession  of  large  black  hexagons. 
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Stx.  Coluber  getultUy  Lihr.  Syst.  Nat.  1, 1766,  382.— Om.  Xmn.  Sjst  Nat 
ed.  xiii,  I,  iii,  1788,  1106.— Hael.  Journ.  Acad.  Nat.  Sc.  Philad.  V,  1827, 
858;  and  Med.  &  Phys.  Res.  1835,  122.— Pbalk,  Cont.  MacL  Ljc.  I,  1829. 
PI.  ▼. 

Pteudotlapt  getultu^  Fitz.  N.  Class.  Rept.  1826,  56. 

Coronella  getula,  Holbh.  N.  Amer.  Herp.  III.  1842,  95.     PL  zxi. 

Anguit  annulattUf  Catesb.  Nat  Hist  Carol.  U,  1743,  52.     Tab.  HL 

Thunder  Snake ;  King  Snake ;  Chain  Snake. 

Yery  similar  in  general  relations  to  0.  Sa^,  although  the  body 
appears  rather  stouter,  and  the  head  and  eyes  somewhat  larger  in 
proportion.  The  color  above  is  deep  lustrous  black,  crossed  by  aboaft 
33  continuous  yellow  lines,  the  26th  opposite  the  anus.  These  lines, 
which  on  the  middle  of  the  back  are  narrow,  one-half  or  one  scale  in 
width,  widen  rapidly  till  they  meet  the  lateral  series  of  black  blotches, 
when  they  extend  longitudinally  in  either  direction,  and  anastomose 
with  their  fellows.  On  each  side,  and  alternating  with  the  dark  en- 
closures on  the  back,  is  a  series  of  deep  black  blotches,  extending 
from  the  abdomen  (where  those  of  opposite  sides  are  generally  con- 
fluent) over  the  1st  and  2d  outer  rows  of  scales.  These  blotches  are 
rounded  above,  five  or  six  scales  long,  and  separated  from  the  nearest 
dark  part  of  the  back  by  one  or  one-half  scale.  The  outer  edge  of 
the  abdomen,  and  the  exterior  dorsal  rows  between  these  blotches 
being  yellow,  causes  the  chain  pattern  to  be  continuous,  enclosing  a 
series  of  elongated  dorsal  spots,  from  7  to  10  scales  long  and  about 
17  wide.  Centre  of  abdomen  largely  blotched  with  black,  usually 
confluent  with  the  blotches  already  mentioned.  The  plates  on  the 
.head  are  black,  with  yellow  spots. 

The  pattern  as  here  described  is  subject  to  some  irregularities,  the 
chain  being  sometimes  broken,  and  the  lines  oblique,  not  transverse, 
and  the  dark  blotches  of  opposite  sides  not  truly  opposite  to  each 
other. 

Anderson,  S.  C.          2-24.  48.  21.     SOJ.  4J.  Mbs  C.  Paine. 

Charleston,  S.  C.         213.  52.  21.     47i.  1\.  Dr.  S.  B.  Barker. 

Mississippi.  — —    —       Dr.  B.  F.  Shumard 

5.  Oplilbolns  rlioiiiboiiiacalatas,  B.  &  G.— Light  chestnat, 

with  a  dorsal  series,  and  two  lateral  on  each   side  of  darker   rhomboid 
blotches.     Each  blotch  with  still  darker  margins. 

ST2f.     Coronella  rhombomaculata,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  103. 
PL  xxilL 
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Above  light  chestnut-brown,  darker  along  the  back,  lighter  to- 
wards the  abdomen.  Each  scale  minutely  mottled  with  darker. 
Beneath  reddish  yellow,  obscurely  blotched  with  light-brown.  A 
series  of  52  dorsal  blotches  from  head  to  tip  of  tail,  the  42d  opposite 
the  anus.  These  are  irregularly  and  transversely  rhomboidal,  six 
or  seven  scales  wide,  one  and  a  half  to  two  and  a  half  long,  and  se- 
parated by  intervals  of  about  3  scales,  thus  wider  than  the  blotches. 
Their  color  is  darker  chestnut,  with  still  darker  margins,  and  some- 
times with  a  faint  areola  lighter  than  the  ground-color.  On  each 
side  and  alternating  with  this  series,  is  a  second  on  the  2d  to  the  6th 
outer  rows,  and  about  a  scale  long;  then  a  third  again  alternating  on 
the  1st,  2d,  and  3d  rows,  sometimes  involving  the  edges  of  the  scu- 
iellse.  These,  though  smaller  than  the  dorsal  spots,  are  similar. 
They  are  sometimes  confluent  with  each  other,  though  rarely  with 
those  of  the  back.  There  is  a  dark  stripe  firom  the  eye  to  the  angle 
of  the  mouth. 

Anderson,  S,  O,  203.  48.  21.     24.    3|.  Miss  C.  Paine. 

Georgia.  200.  44.  21.    28|.  3*.       Prof.  C  B.  Adams. 

^  OpbltMllas  exlmlus,  B.  &  G. — Grayish  ash,  with  one  dorsal 
series  of  upwards  of  60  transversely  elliptical  chocolate  blotches,  with  two 
other  alternating  lateral  series  on  each  side. 

8tv.  Coluber  eximius,  Dekat,  (Mss.)  and  N.  York  Fauna,  Kept.  1842,  88. 
PL  zii,  fig.  25.— -Harl.  Journ.  Acad.  Nat.  Sc.  Philad.  Y,  1827,  860;  and 
Hed.  &  Phys.  Res.  1885,  123.— Stobkb,  Rep.  Rept  Mass.  1839,  227. 

Fteudoelapt  T,  Berth.  Abh.  E.  Ges.Wiss  Gott.  1, 1843,  67.  PI.  i,  fig.ll  &  12. 

House  Snake,  Milk  Snake,  Chicken  Snake,  Thunder  and  Lightning  Snake. 

Mnzzle  rather  broader,  and  the  head  more  depressed  than  in  the 
first  described  species  of  the  genus:  in  other  respects  generally 
dmilar,  like  them  having  all  the  scales  hexagonal,  those  on  the  back 
searoely  narrower  than  those  on  the  sides,  although  rather  more 
elongated  than  usual.  Vertical  longer  than  broad,  shorter  than  the 
occipitals.  General  color  above  yellowish  gray,  with  a  dorsal  series 
of  large  blotches,  55  in  number  from  the  head  to  the  tip  of  the  tail, 
the  45th  opposite  to  the  anus.  These  are  transversely  elliptical,  about 
four  scales  long,  covering  12  to  15  scales  across  the  back,  (more  an- 
teriorly than  posteriorly,)  and  separated  by  intervals  of  one  and  a 
half  to  two  scales,  all  of  nearly  the  same  width.  The  spots  them- 
selves are  grayish  brown  or  chocolate,  with  a  broad  black  border,  and 
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finely  mottled  internally  (as  is  the  groand-color  on  the  sides)  with 
blaok.  The  blotches  become  narrower  posteriorly ;  on  the  tail  their 
confluence  with  the  lateral  series  forms  black  half-rings.  On  each 
side,  and  involving  the  2d  to  the  5th  rowS;  is  another  series  of  much 
smaller  and  nearly  circular  blotches,  blaok  with  the  centres  brown. 
These  alternate  with  the  dorsal  spots.  Alternating  with  the  series 
juflt  described  is  still  another  similar  to  it,  but  entirely  black,  on  the 
margin  of  the  abdomen,  and  on  the  contiguous  spots  of  the  1st,  2d,  and 
3d  rows.  These  two  lateral  series  are  sometimes  confluent.  The  an- 
terior dorsal  blotch  is  elongated,  so  as  to  cover  the  posterior  half  of 
the  vertical  plate :  and  in  it  is  a  central  elongated  spot  of  the  ground- 
color behind  the  occipitals.  A  double  light  spot  is  seen  on  the  juno- 
tion  of  the  occipitals,  as  in  Eutainia,  There  are  indications  of  a 
dark  band  across  the  posterior  half  of  the  postfrontals,  and  another 
from  the  eye  to  the  angle  of  the  mouth.  The  labials  are  edged  with 
black. 

The  abdomen  is  yellowish  white,  with  square  black  blotches,  al- 
ternating with  those  already  described. 

The  number  and  size  of  these  spots  varies  somewhat  in  different 
specimens,  though  rarely  less  than  40  from  head  to  anus.  The 
young  differ  in  having  the  dorsal  blotches  bright  chestnut-red  inside 
of  the  black  margins.  The  intervals  are  sometimes  white,  or  clear 
ash. 

Westport,  K  Y.  214.  54.  21.  40}.  5}.  S.  F.  Baird. 

SomerinUe,  N.  Y.  200.49.21.  27.    3t.  Dr.  F.  B.  Hough. 

Warren,  Mau,  200.  55.  21.  29.    4}.  S.  F.  Baird. 

TFoftwrw,  Mass.  —    —  —  —     —  C.  Girard. 

Faxhurg.Pa,                 — —     —  S.  F.  Baird. 

Carlisle,  Fa.  200.  52.  21.  25.    3}.  « 


v.  Oplllbolns  Clericns,  B.  &  G.— Similar  to  0.  eximiu^.  Body 
stouter.  Head  much  shorter,  centre-  of  eye  above  the  middle  of  the  com- 
missure. Eye  much  smaller.  Body  light  ash,  crossed  by  less  than  10 
blotches,  which  extend  to  the  exterior  dorsal  row.  Only  one  lateral  series 
of  blotches. 

Sts.     Coluber  eximiui,  Holbr.  N.  Amer.  Herp.  Ill,  1842,  C9.     PL  xr. 

Similar  in  general  appearance  to  0.  eximius,  but  readily  distinguish- 
able by  prominent  characters.     The  head  and  mouth  are  verj  short, 
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the  centre  of  the  eye  being  in  the  centre  of  the  commissure,  not  an- 
terior to  it.  The  vertical  is  as  broad  as  long,  and  the  occipitals  are 
but  little  longer  than  broad.  The  snperciliaries  are  very  short  to 
correspond  with  the  minute  eye.  All  these  plates  are  shorter  than 
in  the  corresponding  size  of  0,  eximius.  The  scales  on  the  body  are 
mach  wider  in  proportion,  and  on  the  sides,  where  they  are  arranged 
more  in  quincunx,  owing  to  the  less  amount  of  truncation.  Entire 
body  much  stouter  than  in  the  allied  species. 

The  body  is  crossed  by  a  series  of  38  dorsal  blotches,  the  29th 
opposite  the  anus.  They  are  much  broader  and  larger  than  in  0. 
eocimiusy  and  extend  between  the  outer  dorsal  rows.  These  blotches 
ire  chocolate,  lighter  on  the  sides,  and  distinctly  bordered  with 
black ;  they  are  about  five  or  six  scales  long.  The  intervals  between 
the  blotches  are  mottled  ash,  or  pepper  and  salt.  On  each  side  is  a 
second  alternating  series  of  black  blotches,  much  smaller  than  the 
dorsal,  and  extending  from  the  exterior  dorsal  row  on  the  edge  of 
the  abdominal  scutellsd.  Beneath  yellowish  white,  with  distinct 
quadrate  black  blotches.  The  stripe  from  the  eye  to  the  angle  of  the 
mouth  as  in  0.  eximius. 

The  body,  viewed  from  above,  appears  encircled  by  a  series  of 
black  rings  in  pairs,  enclosing  a  third  of  an  ash-color.  The  tints  as 
Qsual  are  darker  on  the  back. 

Clark  Co,f  Va.             199.  49.  21.     36.  Gf.       Dr.  C.  B.  Kennerly, 
Miuissijppi.  —    —  — Dr.  B.  F.  Shumard. 


8.  OpbltMllus  doliatuSy  B.  &  G.— Red,  encircled  by  about  22  pairs 
of  narrow  black  rings,  each  enclosing  a  yellow  unspotted  ring.  Head  red, 
vith  the  first  ring  of  the  anterior  pair  crossing  the  ends  of  the  occipitals. 

8th.  Coluber  doliatus,  Linn.  Syst.  Nat.  I,  1766,  879.— Gm.  Linn.  Syst. 
Nat.  ed.  xiii,  I,  iii,  1788,  1096.— Harl.  Joum.  Acad.  Nat.  Sc.  PhUad.  V, 
1827,  862;  and  Med.  &  Phys.  Res.  1835,  125. 

CoroneUa  eoceineaj  Schl.  Ess.  Phys.  Serp.  Part  descr.  II,  1887,  67.     PI. 

n,  fig.  11. 
CoroneUa  doUata,  Holbb.  N.  Amer.  Herp.  Ill,  1842,  105.     PI.  xxiy. 

Head  rather  more  depressed  than  in  the  species  of  the  other  sec- 
tion. The  lower  postocular,  which  is  smaller  than  the  upper,  rests 
in  a  notch  between  the  4th  and  5th  upper  labials,  lying  longitudi- 
nally against  the  latter.  In  many  other  species  the  contact  is  not  so 
Ultimate. 


$•(1  XfPESBOLVB. 

Cc'iCT  litK^e  TeHovi^  vLmr :  il  lift,  bn^in  ivd.  TQit  ^odr 
firi-ifcC  l»T  24  pftirt  of  black  ringfe.  tiit  IS^tt  op] 
p«ir  eiidmog  h  T«Li«fr  riug  l»f5rv«eL  tbem.  AlaQ^  ife 
bl»ek  ftbd  Tt-Iiov  riup  srt  uearir  of  egnaZ  widiL.  &e  Ifanc 
•  lenrtb  an  tlie  libck  of  fir^'  nr  cz  BCbks.  AmoiiDiT l^ar 
mre  ?  or  f*  sodef  luxif.  piiSiennrK  nomeviixt  ks. 
at  tbcT  d€iMr»?DG  oc  liie  iddefe.  srpBrste  wuigyhat.  bd  as  "tt) 
interr&I  of  bbom  tliret  mutt:  tiipx  are  aiK* 
tlias  abcTc-.  (*xi  tiie  &l«d?iDeii  iIk^  an  geiMiiallj 
eoTTeFpaiidii>r  ende  of  tLe  Bsaxit  liuf  Bometimet  neenng.  and  mm- 
t3ju»  fthemcuiig.  C^'Jtaimoix^'T  iLen-  are  aeanered  faiaak  UoHhi 
am  fiH*  hftltr  Wi'rws  ibe  pan.  The  ameiior  bkok  zmg  af  ikt  lift 
pair  tjPMiCc  iLe  yjvr^t.v  part  of  tlif:  ocdjdtak.  firtffndmg  acns^ 
tvem  tirir  axi^'i€»  c^  tiie  mvctiL  Tbe  Lead  in  fnmt  of  tbk  ie  tA 
with  a  SDnD  luat-ik  ra^  is  ii«  p^cncncff  Lalf  of  the  'wertimL 
ywvavjt  «d^e§  ^  liie  labolf  are  black. 

Ld  a  boc^vkd  Hii'itT  frpecoabefi  fnxL  Mifieiaspin.  tiMsie  n  17 
of  rui^  U>  tibe  acue.  a:id  4  «c  tLe  talL     TLe  'rliok  liead  s 
tUe  fijYt  T<EiI'.>v  uiLerr^l  be^nsiBg  j:isx  ULtk  of  tlie  ■fcwi-^j^f'lf 

\^  Larijug  a  ifMriabt-L  cf  O.  d*j^.Utt<*  from  the  Atlaudt  S 
are  in  feioitte  ujuocrruiiitv  at  Vj  vWiL^r  tLU  be  realiT  ilit  above 
etf^feiallj  a*  it  difien  6^/iaevktt  frosa  I>r.Hi^]briKik'fi  dagij^iam- 


ll«  IH^bfbolna  fl^rsfflfll,  n.  ^  O. --Muzzle  mcBT  ecxrvcx  ana 
tb«fi  Itf  </,  d^Atatut.     V^f»\y  bfywnifth  r^r'J,  eo circled  bj  alirmt  ilr>  pazn  oT" 
\jt*t%4  Mtujk  HftK«s  •'»d'/»ii<jf  a  ytWow  riug;  the  jeHrir  ncctled  inxfc  lilacik: 
</u  tl«4  fti'Up*.     VAtkKk  riu%%  broiifUr  thui  in  0.  doUdut.     rz*|Ksr  par:  of  Leai 

Or/«jfi*l'«oI'/r  'lull  red,  encircled  bj  25  pairs  of  black  xinpw  tbe 
2]»(i  oifiHUfiU)  iU*i  nnuM,  ca/;h  pair  enclosiog  a  third  Hug  cif  TeIlo«i£h 
mhlUi,  Th<)  Ma/;k  ririgN  are  couflpicuooslj  broadrr  above,  tbe  time 
cromtinf^  eight  Ncalcfi  on  the  ?erU;bral  row  aotenorlj,  and  tovaris  the 
anoM  aWit  five.  Antf;riorly  the  intervah  betwecB  Fnccess^Te  joiis 
con0ij$t  of  ab'iut  five  nealoH,  posteriorly  onlj  of  two  or  three,  thus  di- 
miniiibing  coDHiderably.  The  black  rings  contract  as  tbej  descend, 
those  of  each  f^air  re(^*ding  slightly  from  each  other,  >-^  as  to  canfe 
the  yellow  portion  U)  expand  about  one  scale.     The  black  rings  are 
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coQtiDaoTis  on  the  abdomen,  those  of  contignous  pairs  (not  of  the 
same  pair)  sometimes  with  their  intervening  spaces  black.  The 
scales  in  the  white  rings  are  always  more  or  less  mottled  with  black, 
especially  along  the  sides  of  the  body,  this  mottling  being  very  rarely 
observable  on  the  red  portion.  The  anterior  black  ring  of  the  first 
pair  is  extended  so  as  to  cover  the  whole  head  above,  except  the  very 
tip ;  the  yellow  ring  behind  it  involves  the  extreme  tip  of  the  oo- 
dpitals. 

A  larger  specimen  is  mnch  duskier  in  its  colors.  The  black  rings 
extend  on  the  back  so  that  the  contiguous  rings  of  adjacent  pairs  run 
into  each  other.  There  are  28  pairs  of  rings,  the  25th  opposite  the 
anas. 

In  a  specimen  from  Prairie  Mer  Rouge,  which  probably  belongs 
to  this  species,  there  are  but  21  pairs  of  rings,  the  19th  opposite  the 
anus.  The  rings  separate  more  on  the  sides  than  in  the  other  speci- 
mens, the  intervals  covering  some  six  or  eight  scales.  The  black 
rings  are  mostly  interrupted  below;  the  interrupted  endd  of  con- 
tigaons  rings  of  adjacent  pairs  connected  by  short  black  blotches. 
The  white  rings  are  mottled,  and  the  hedd  is  blaok  as  described. 

Red.Riv^,Ark.   ?    198.45.21.    20.    2*.  {^^'^fr^* 

'  I     McClellan. 

"  201.  —  21.     27i.  —  " 

fPrairieMerEouge,LoL  184.  45.  21.     16}.  21.  iTas.  Fairie 


OiNDB  GEORGIA,  Baird  &  GiUBS. 

OxN.  Chab.  Vertical  plate  short,  very  broad.  Saperdluriea 
brotd,  and  the  oornea  scarcely  visible  firom  above.  Head  rather 
high.  Outline  of  the  top  of  the  head  very  ooQTex.  Tiro  pOBtorlnl- 
lis;  one  large  anteorbital.  Two  sasaU,  very  short.  Rostral  broad, 
low.  Dorsal  rows  of  scales  perfectly  smooth,  in  17  rows,  oreriap- 
ping  or  imbrioated.  Postabdomiiial  scntella  entire.  Poet&ODtals 
maeh  larger  than  the  prciroDt«ls.  Site  at  the  animal  Tcory  large. 
Color  black. 

This  genos  has  a  strong  reeemblanee  to  jBueonun,  from  which  it 
difibra  by  its  stouter  form,  maeh  broader  vertical,  oik  antetnibital, 
undivided  postabdomidal  seatella,  £c.  From  OjAiboliu  it  is  dis- 
tingaish<<d  by  the  broader  supeiciliaries^  deeper  head,  rooeh  imbri- 
Mtedsnlaa,  &c 


1.  0*t|rt»  C»«p>rt.  B.  A  <>.— roTtortvtali  rcstin;  an  the  4th 
UNiJ.     BlMk  kK^n.  dirt  illi«  besMili.     N'o  r«J  urb  evi  jcnt  on  xht 

Svs.     i\i>Atr  O/ipn-C  HciM.  X.  A=«r.  Etrr-  IIL  ISli  T3.     K.  rri. 

VfrtimI  |«lai«  iwctaf.Naal  a;  br.«i  sf  l.-cr  Ma:^  ihynei  than 
tbr  ixvipatal^  \V»i;!i  <:i  ^<»i  :^k^.ci  ->*■•  hilf  :sj  '^ngth.  Eve 
raiVr  sm*!'..  its  «cOf  *S,'t«  li;  ;;i.:i:.-c  rf  -i^  4ii  aai  osli  labials, 
aaJ  aateri.'*  to  tie  Biiii>  c£  tir;  vvai^isrzr*.     Izf i*i  ?  fi«»tital 

tW  4tk  aai  6(k  im  «.-siKt  aiwt  ii  -  f^  wr  jar^ :  Tt^  seanclj 
SMkJtr.     Cvv.-r  aaruw  hascv*!  KuL  ^  ]«;«»  cf  tk  tcwtcQa 
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Genus  BASCAT¥I0T¥,  Baird  &  Girard. 

Gen.  Chab.  Body  sleDder^  elongated.  Tail  very  long.  Head 
narrow,  deep,  long.  Eyes  very  large.  Postorbitals  2 ;  anterior  2, . 
upper  very  large,  lower  very  small,  in  a  notch  between  the  2d  and  3d 
labials.  Fourth  labial  produced  up  behind  the  eye  to  meet  the  lower 
postorbital.  Loral  one ;  nasals  two.  Vertical  much  elongated  and 
narrow,  concave  externally.  Dorsal  rows  of  scales  17,  all  perfectly 
smooth,  and  subhexagonal.  Abdominal  soutellao  170-200 ;  posterior 
one  divided:  subcaudal  90-110,  all  bifid.  Colors  black  or  61ive. 
Uniform  above;  lighter  below:  skin  between  the  scales  black. 
Young  blotched. 


1.  Bascanlon  constrictor^  B.  &  G.— Vertical  diminishing  for 
half  its  length,  then  parallel.  Centre  of  eye  over  the  4th  labial.  In  the 
adult,  color  lustrous  pitch-black,  above  and  beneath  greenish  black,  some- 
times tinged  with  greenish  white.  Chin  and  throat  white.  The  young  are 
olive,  with  rhomboidal  dorsal  blotches ;  beneath  greenish  white. 

Syw.  Coluber  corutriclor,  LiNN.  Syst.  Nat.  I,  1766,  385. — Gm.  Linn,  Syst 
Nat  ed.  liu,  I,  iii,  1788,  1109.— Habl.  Joum.  Acad.  Nat.  So.  PhUad.  V, 
1827,  848 ;  and  Med.  &  Phys.  Res.  1835, 112.— Schl.  Ess.  Phys.  Serp.  Part 
desor.  1837, 133.  PI.  v,  figs.  3  &  4.— Storeb,  Rep.  Rept  Mass.  1889,  225.— 
HoLBB.  N.  Amer.  Herp.  Ill,  1842,  55.  PI.  xi. — Thomps.  Hist  of  Verm. 
1842,  117.— Dekat,  New  York  Fauna,  Rept  1842,  85.     PI.  x,  fig.  20. 

Hierophia  constrictor j  Bonap.  Fn.  Ital.  II,  1841.     Art.  Col.  leopard. 

V^a  niffer,  Catesb.  Nat  Hist  Carol.  II,  1743,  48.  Tab.  xlviii. 

Black  Snake,  Ealm,  Reise  N.  Amer.  II,  17G4,  202. — Pxitn.  Arct  Zool. 
Suppl.  n,  1792,  92. 

Vertical  plate  much  longer  than  broad^  pentagonal,  anterior  margin 

eonTeX|  the  lateral  strongly  concave^  the  plate  rapidly  diminishing 

to  haJf  its  length,  thence  nearly  parallel,  terminated  by  a  rather  ob- 

laNf  angle }  a  little  shorter  than  the  oocipitab.     Saperciliaries  large, 

/^-^anbv  broad.    Bostral  rather  broad  and  high,  wedged  to  a  slight 

^'         ^  lieiweeii  the  prefrontals.    Eye  large,  its  centre  before  the 

of  the  oommissore,  and  over  the  4th  labial.    The  lower 
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antcorbital  very  small;  wedged  in  between  the  upper  anteorbital,  tbe 
loral;  the  8d  labial;  and  the  eye.  Loral  trapezoidal;  obliqnC;  mode- 
rate. Labials  abov»  7 ;  the  let;  3d;  and  5th  smaller  than  the  rest, 
the  8d  and  4th  entering  into  the  orbit ;  the  4th  the  only  one  in  con- 
tact with  the  lower  postorbital ;  6th  and  7th  largest.  Lower  labials 
8,  the  5th  much  the  largest.  Two  rows  of  temporal  scales  between 
the  labials  and  ocoipitals.  Exterior  row  of  dorsal  scales  very  large, 
diminishing  gradually  on  the  back.  Scales  very  thin,  the  posterior 
angle  moderately  truncate,  so  as  to  give  an  elongated  hexagonal  shape 
to  the  exposed  portion.  Exposed  surface  of  exterior  row  nearly  na 
high  as  long. 

Color  above  uniform  lustrous  pitch-black,  beneath  slate-color;  some- 
times tinged  with  greenish  white.  Lower  jaw  and  chin,  and  some- 
times edge  of  the  upper  labial^  white.  Specimens  from  the  South 
and  South-west;  as  preserved  in  alcohol;  are  apt  to  exhibit  an  olive- 
green  tingC;  sometimes  a  dark  blue,  and  occasionally  the  whole  under 
surface  has  a  decided  greenish  white  color.  Li  one  or  two  specimens 
there  is  but  one  anteorbital. 
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it 

178+1.  95.  17. 

37f  10. 

€i 

AndenoHf  S.  C 

179+1.        17. 

41. 

MissG.  Pkine 

(» 

185+1.  90.  17. 

47i.  12i. 

(( 

Kemper  Co.,  Miss, 

175+1.  —  17. 

30.    6}. 

D.  C.  Lloyd 

u 

lSl+1.  —  17. 

43i.  llf 

u 

MississtppL 

ISl+l.UO.  17. 

33.    10. 

CoLB.C.L.WaUe8. 

J^tirie  Mtr  | 
JKou^fy  La,   ) 

183+1.  —  17. 

2Si.  ~ 

Jas.  Fairie. 

As  is  usually  the  case,  the  young  of  this  species  are  variegated  in 
color  instead  of  being  uniform.  Tbe  grounJ-oolor  is  dark  olive,  with 
a  succession  of  darker  rhomKnJal  dorsal  blotches  fh>m  head  to  tail. 
These  are  aK>ut  nine  scales  wide,  and  four  or  five  long,  separated  by 
lighter  intervals,  which,  narr.^w  along  the  book,  wiiea  of  course 
rapidly  towards  the  abdomen.  The  edge  ot  each  scale  is  ob5*?Ietely 
lighter  than  the  centre,  the  dark  centres  in  some  scaler  beinj  of  such 
intensity  as  to  produce  the  impression  of  distinct  $p«?ts*  especially  on 
the  sides.  Along  the  vertebral  region,  the  margins  of  the  blotches 
axe  narrowly  darker,  and  Ihoee  of  the  intervals  lighter  tluui  ea  the 
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loral  by  one  corner.  Lower  postorbital  in  contact  only  with  the  4th 
labial,  the  5th  scarcely  touching  it  by  its  comer.  The  scales  are 
scarcely  as  much  elongated  as  in  B,  constrictor. . 

Above  light  olive-green,  posteriorly  tinged  somewhat  with  reddish. 
Beneath  bright  greenish  yellow,  rather  lighter  on  the  tail,  this  color 
involving  the  lower  half  of  the  labials.  The  skin  between  the  scales, 
bat  slightly  extensible,  is  black.  On  the  sides  the  scales  are  ob- 
Beorely  margined  with  greenish  yellow,  and  many  of  them  have  each 
a  single  spot  of  black,  generally  near  the  tip.  The  abdominal  scu- 
tellse  are  also  sparsely  spotted  in  a  similar  manner.  The  spots  are 
sometimes  wanting. 

A  specimen  from  California  differs  in  having  the  vertical  broader. 
BeitD,  Indianola  dc 

San  Antonio, 

«  169+1. 96.  17.    29.  7i.  " 

Cfalijbmia,  188+1.  91.  17.     34.  8}.        Dr.  W.  Gambel. 


j   167+1.  90.  17.    85.  10.    Col.  J.  D.  Graham. 


fkm  Bascanlon  Tetnstns,  B.  &  G.— 43toater  than  B,  flavivenirw. 
%«adth  of  head  across  snperciliaries  equal  to  half  the  interval  between  tip 
of  rostral  and  posterior  end  of  occipitals.  Lower  postorbital  in  notch  be- 
tween the  4th  and  5th  labials.     Ollye-brown  above,  greenish  white  beneath. 

Head  broader  and  shorter  than  in  B.  flaviventris.  Vertical  rather 
shorter,  broader  behind.  Superciliaries  and  frontals  much  broader. 
Centre  of  eye  scarcely  in  advance  of  the  centre  of  commissure.  Pro 
file  more  rounded  in  front.  Above  olive,  tinged  with  brown ;  be- 
neath greenish  white,  no  black  dots  visible.  There  appears  to  be 
little  if  any  black  in  the  skin  between  the  scales,  although  the  basal 
edges  of  the  scales  themselves  are  slightly  tinged. 

San  Jose,  Cal         171+2.  —  17.  34.  —         Dr.  J.  L.  Le  Conte 

Fugees  Sound.        171+1.  89.  17.  SOJ.  8.  (on dep.) Expl.  Exped 

"  164+2.  90.  17.  19.    5i.  « 

166+3.  79.  17.  29.    7.  *' 


ti 


Oregon.  165+1.  —  17.    28.  — 


a 


Genus  ItlASTICOPIIlS,  Baibd  &  GmAED. 

Ges.  Char.     Similar  in  geDenJ  features  to  Bcucanion,  but  at 
more  Blender  tmi  elongated.    Tail  very  long.    The  bead  i 
as  deep  as  broad,  and  tbe  vertjoal  plate  very  narrow  and  long.     TImI 
most  striking  feature  of  difference  U  seen  in  the  prolongation  upwaidg  1 
of  tbe  Gth  posterior  labial  instead  of  the  4tb,  to  meet  the  lower  post-  1 
orbital.     Sopcroiliarics  very  broad  and  projecting,  more  bo  in  pro- 
portion to  the  vertical  than  in  Bafcanion.     Rostral  qait«  small. 
Eyes  very  large.     Postorbitala  2  ;  lower  resting  on  the  apward  ex- 
lenaion  of  the  5th  labial,  not  touched  by  tbe  6th.     Ant^orbitals  2 ; 
nppor  very  large,  lower  very  small,  in  a  notch  between  tlie  3d  and 
4th  labials.     One  loral  and  two  nasals,  with  the  nostril  intennodiate. 
Soalea  all  very  smooth.    Dotsal  rows  17  or  15.     Abdominal  MOtalbt 
200-210]  posterior  divided.     Subcandal  95-150,  alt  divided.     Ab- 
domen blotched,  seldom  unieolor.     Marking  anteriorly  and  poste- 
riorly apt  to  be  different.     Tbe  true  type  of  this  genus  is  to  be  Hen 
in  3t.  omalus,  6.  &  G. 

A.     Dortatromn.     Tail  i  length  of  bodg. 


1.  Mastfrophl9fli«rUlftormbi,B-&a.-^ak(Uat^: 

&^ter  postcriorlj.     Srnles.  when  lighter,  witk  darke 

Bn.  .^iyii>hf«fliftf«p,  CxniB.  Nat.  Hut.  Can),  n.  ITU:  M.  T^  Bv. 
afcitirjimifcw,  Suw.  Geo.  ZoL  m,  1803.  475. 
OtMwMt''V^'*^  HouB.  K.  Amr.  Her^  I.  IBSC,  107.    PL  xis. 
PMmmtplm  /fM^irmk,  Boan.  IL  Amt.  Hw^  N  td.  m,  IMl  11. 
FLiL 
Cm^wI^  Saaktt,  Banift.  Tiav.  IB  OareL,  G««fp«,  Md  florid  ITU,  Sn. 


Vertkal  ptate  wide  in  bmt,  rapidly  tapetia^  ratil  tX  llw  ntmit 
third  it  ta  l«6s  than  half  >a  wide  aa  in  frvot,  ifaence  tke  aids  aie 
fwallol,  aentely  potBled  befalad.  SspCKiBanaB  mj  bmad,  pro- 
j«-ting.  Occipitals  as  long  »i  tbe  vwitieaL  Postfrnatak  kip* 
k&tvrioi  MuUer.    Kye  laise,  tU  eetttre  umiJiltiaMj  ia adnaee tl 
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the  middle  of  the  commissure,  and  over  the  janction  of  the  4th  and 
5th  labials.  Upper  orbital  yery  large,  extending  far  forwards  above, 
its  upper  angle  reaching  the  angle  of  the  vertical.  Loral  rather 
large,  higher  than  long.  Nasals  moderate.  Upper  labials  8 ;  the 
6th  subtriangular,  and  smaller;  the  7th  and  8  th  largest  of  all,  elon- 
gated, equal.     Lower  labials  9,  the  5th  largest. 

Body  very  slender  and  attenuated.  Dorsal  rows  of  scales  17,  all 
smooth,  elongated,  even  the  exterior  row  longer  than  broad. 

Color  anteriorly,  above  and  on  the  sides  black,  this  distinct  for 
one-fourth  of  the  length,  fading  gradually  into  brown,  which  be- 
comes lighter  and  lighter  towards  the  tail.  Behind  the  black  portion, 
the  scales  above  are  brownish  yellow  at  their  basal  margin,  the  rest 
of  the  scale  more  or  less  mottled  with  the  different  shades  of  brown. 
The  darkest  tint  is  usually  seen  near  the  tip  of  the  scales,  this  on 
the  tail  forming  a  distinct  mar^n.  Beneath,  the  color  is  yellowish 
white,  on  the  anterior  fifth  so  much  blotched  with  purplish  brown  as 
to  be  nearly  uniform,  posterior  to  which  it  disappears  almost  en- 
tirely, being  represented  only  by  occasional  dashes.  The  ends  of 
each  scutella,  however,  on  their  margins,  exhibit  the  reddish  brown 
blotches,  and  are  colored  much  like  the  sides  of  the  body  at  that 
place.  The  centres  of  all  the  plates  beneath  and  on  the  sides  of  the 
head  are  yellow.  Anteorbital  mostly  yellow. 
S.  Carolina.  202+2.  96.  17.     44.  10}.     Dr.  W.  J.  Burnett. 

3.  maitlcoplllS  HaTliTUlaris,  B.  &  G.— Light  dull  yellow,  tinged 
with  brown  aboye.  Beneath,  two  longitudinal  series  of  blotches  distinct  an- 
teriorly. In  alcohol,  and  especially  when  the  epidermis  is  remoYed,  the 
whole  animal  appears  of  a  soiled  white. 

Sth.    Ptammophit  flaviffulariSf  Hallow.  Proc.  Acad.  Nat  Sc.  Philad.  VI, 
1852, 178. 

Size  very  large.  Vertical  plate  broad  before,  tapering  to  the  middle, 
where  it' is  about  half  as  wide  as  anteriorly,  thence  it  runs  nearly 
parallel.  Vertical  rather  shorter  than  occipitals.  Greatest  breadth 
across  superciliaries  less  than  half  the  length  of  the  portion  covered 
by  plates.  Occipitals  moderate.  Centre  of  eye  considerably  an- 
terior to  the  centre  of  commissure ;  over  the  junction  of  the  4th  and 
6ib  labials^  Labials  8  above,  increasing  in  size  to  the  5th,  which  is 
elongated  vertically,  the  7th  elongate  and  largest.  The  5th  forms 
fart  of  the  inferior  and  posterior  wall  of  the  orbit,  as  in  all  the  species 
of  ibe  genus,  resting  above  against  the  lower  postorbital,  with  which 
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tba  6tli  kbial  in  not  in  contact.  Dorsal  scales  broader  than  in 
ranion  eonatricior,  their  Mcles  perfectly  straight,  slightly  truDCAl^l 
with  the  oornera  roaoded.  Ezlcrior  row  largest,  rest  gradually  dtl 
miuwhiDg.     Soalea  an  tho  tail  widely  truncate. 

The  (^neral  color,  both  above  nod  below,  may  be  described  n 
dull  gtinw-yQllow,  tinged  with  light  oliToceous  brown  above.  Thig  I 
latter  tint  exists  in  the  form  of  a  shading  on  the  centres  and  towards  J 
the  tiiw  of  the  scales,  leaving  the  bases  yellowish.  The  proportiog 
of  brown  inoreasee  tuwuriU  the  biusk,  and  in  older  specimens  sonw-^ 
IJmcH  sup|>reaM:B  the  yellow.  In  all  instances  a  darker  shftde  \: 
towards  the  tip  of  each  scale.  The  skin  between  the  scales  i. 
lowish.  The  sculcllm  anteriorly  exhibit  each  two  rather  large  brown- 
ish blolohcs,  one  on  each  side  of  the  median  line,  constitntiiig  tW9 
rows  on  tho  abdomen,  nhicli  fade  out  posteriorly.  Sometimes  Uw 
Mrios  are  not  discernible,  the  blotchtis  spreading  so  as  to  constitnU 
R  dark  shado  to  tho  margins  and  exterior  edges  of  the  scutelbe.  The 
posterior  portions  of  tho  plates  under,  and  on  the  sides  of  the  b 
KK  umilarly  blotched ;  the  same  tendency  being  observable  on  I 
posterior  edges  of  the  plates  on  the  Uip  of  the  head,  by  the  deepc 
•bade  of  the  olivaoeous  brown  there  prevalent.     Anteorbttals  ydlov.  ' 


[  Wa+2.  100. 17.    671- 17*.  CoL J.D. 
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^^^^\    197+2.96.    17.    41i.  10.  Col.  J. D.Graham. 


Betto,  Indianola  (St 

San  Antonio. 

Indianola.  194+2.110.17.     40.    lOj.  " 

"  197+2.110.17.    34}.  9.  « 


A  specimen  from  Fort  Webster  or  Copper  Mines  shows  the  stripes 
on  the  sides  much  more  distinctly^  running  through  all  the  dorsal 
TOWS  anteriorly,  and  crossed  by  the  indistinct  bars  already  referred 
to.  The  contrast  between  the  dark  chestnut-brown  spots  on  each 
Bade,  and  its  deeper  centre,  with  the  clear  yellow  of  the  edges,  is  very 
distinct.  Beneath  yelloW;  with  the  blotches  reduced  to  mere  doll 
^ts. 

Santa  Etta  del  Cohre  211+2.101.17.  39  J.  10  j.  Col.  J.  D.  Graham. 


S*  IHastlcoplllS  mormoil,  B.  &  Q. — Head  rather  short  Vertical 
plate  with  anterior  and  posterior  ends  nearly  equal,  concaye  between.  Pale 
yellowish  red,  tinged  with  gray  anteriorly.  A  series  of  transyerse  blotches 
across  the  back. 

Stn.  Coluber  mormon,  B.  &  G.  Reptiles  in  Stanthury^t  Expl.  of  Valley  of 
Great  Salt  Lake,  1852,  351. 


The  only  specimen  of  this  species  in  our  possession  is  immature. 
Although  belonging  to  a  different  genus,  it  is  somewhat  similar  to  the 
young  of  B,  constrictor,  though  lighter.  The  occipitals  and  commis- 
fldve  of  the  mouth  are,  however,  much  shorter,  the  vertical  and  oc« 
oipital  nearly  equal  in  length.  Vertical,  with  the  sides  concave ; 
dimensions  anteriorly  and  posteriorly  nearly  equal.  Scales  not  quite 
80  broad  as  in  Baitcanion  Foxii,  though  broader  than  in  B.  cofi- 
itrictor,  especially  on  the  anterior  row.  Above  pale  yellowish  red, 
more  grayish  anteriorly.  A  series  of  transverse  blotches  from  head 
to  tail,  as  in  Bascanion  constrictor,  though  rather  less  distinct.  Be- 
neath yellowish,  unspotted  except  on  the  outer  edges.  Stouter  iu 
its  dimensions  than  the  young  of  Bascanion  constrictor. 

Owing  to  the  immaturity  of  the  specimen,  we  have  felt  in  doubt 
wbeiher  it  should  be  referred  to  Bascanion  or  to  Masticophis,     The 
fwf  of  the  5th  labial  being  in  contact  with  the  lower  poBtorbital  ha& 
itither  decided  us  in  favor  of  the  latter. 
gnat SaULake^Utah.  178+1.100.17.  13}. 3}.  Capt.H.Seansbury. 
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B.     Dortal  rovi  15.     Tail  ahovl  i  iht  total  len^. 

Mastlcoplll"  oraafOH,  B.  k  a. —Excess Wei;  oloDgftteJ.  Ahon 
«ep  purple,  brighter  oa  tht  ndee.  Beneatb  mottleil-  A  jiUow  au^-  ^ 
i  uiU  of  the  ftbdomcu.  uid  two  pun  of  short  fellow  stripee,  oa«  be- 
ha  other,  d&  the  anterior  put  of  th«  bod;,  uid  in  the  4Ui  donkl  n^n. 


this  fonn  the  peculiar  chanctcrs  &re  earned  to  their  i 
relopmeDt,  and  ihc  spedea  should  be  considered  as  the  true 
if  the  genua.  The  head  ts  narrow,  much  elongated,  and  raihsr 
ned ;  beiog  conaidenbl;  lesB  itrched  than  iu  M.  jiaiji-Ui/or. 
vrtieal  is  reij  niui-h  elongated,  a  little  shorter  than  the  oo- 
I.  The  muule  is  rather  braad  uDteriorly,  owing  to  tho  groatef 
iHoal  derelopment  of  the  anterior  frontuls.  The  centro  of  ifae 
eoDiiderablj  in  advanee  of  the  commisanral  line,  and  behind 
BDCtioii  of  tho  fourth  and  fifth  labial.  Tho  upper  waXa- 
1  ia  Terj  large,  the  lower  still  smaller  than  in  the  other  s| 
t  spedmen  it  is  wanting.  The  sixth  labial  scarcely  touefaes  tba 
-bitsl ;  in  one  specimen  being  separated  bj  a  small  pbila.  Tb« 
a  elongated,  lower  than  in  M.  flaijelli/ormi*.  Labials  8  above, 
Ornate  largest;  0  or  10  below,  the  fifth  largest.  Rostral  broadn 
bigh,  the  reverse  being  the  case  iu  M.  Jiai/rBi/armu.  Dorsal 
)f  scales  IS.  The  svales  are  broad,  rerj  large,  thin,  and  por- 
emooth.  The  edges  are  nearly  slraigbt,  tip  truncafod  and 
ed  off.  They  are  decidedly  broader  than  in  M.  fiwjrlU/or^ 
lenl  color  abon  dark  parple,  becoming  almost  black  towards 
K>k,  brigbtw  on  the  aides.  The  colors  are  deeper  towards  tho 
SkiD  bclwccD  the  scales  dark.  Bcnealb  yellowish,  blotcboci 
)]aek<  Aateriorly  the  blotches  are  in  the  form  of  two  qiut« 
yioma  fowa  of  br«ad  mottled  spots,  which  become  brokoo  poa- 
tj,  ud  wrtnpnad  tbe  abdomen.  Anleriorly  these  are  dark 
I,  peatetioriy  tbejr  ue  lighter,  and  tinged  with  red.  The  tail 
MBvbted,  icddUt  wUto.  A  distinct  yellow  line  is  wen  along 
■tar  «d(t  of  A«  bcwkIIc  iavolring  the  lower  edge  of  tbe  ex- 
row  gf  mlaa,  aad  iknm^  the  fire  dterior  r«ws  of  purplish 
nni  atnpM  of  darker;  Ike  buce  of  tbe  scales  being  yellow. 
T  Wiitin  MAik  is  to  be  seen  in  two  pairs  of  short  yellow  slijpea 
A  aU^  M«  ftit  eoMBwaeing  opposite  to  the  10th  «:uteU»,  and 
t^  Wtk  abo«l  SI  scales;  the  second  about  opposite  tU«  20th 
ta,  a»d  rvBung  back  aboui  10  or  \'2  scales.     The  mwk  tt  Wt 
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Genus  SAIjYADORA,  Baird^    laABi).^^  o,^e 

.•  «ih  dorsftl  ro* 
Gen.  Char.  Head  elliptical^  detached  from  tV 
tracted  neck.  Snout  protruding.  CcpbaUj/JifeLi  to  their  maxiiiii 
of  rostral  free.  Two  na*^.  One  Ivfal.  Two/«^®'^  ^  ^^  a 
anteorbitals  and  two  postorbicals  T^Jir.potal  shiel*  ^  OnnH'form 
Eyes  quite  large.  Ino  ■•'rs  '^f  mental  scutella0-^y  ^^12^x1  the  « 
Body  covered  witb    «:zxiitL'  scales.    Postabdominal  b«  to  the  grea 

Subcaudal  all  bi5J.    Color  diversified^  in  longitudinal  bai^entre  of  1 

and  behi 
Der  ac 

spe<n 
SalTad^irn  GraliaililaB.  B.  &  G. — ^A  dorsal  ochraoeoos  baiit.-^ 

vitta,  on  euch  «-ide  of  which  a  black  one  of  the  same  width.    Flanks  yelloi^v 

ish  greec     Alilomen  uniform  dull  yellow.    Dorsal  scales  in  17  rows. 

Heed  conical,  rostral  plate  very  prominent,  with  edges  free,  ap- 
pearing as  if  fastened  on  the  outside  of  the  snout  after  all  the  otheri.*^ 
had  taken  their  place.  Prefrontals  proportionally  large,  forming^the 
uppc:  •,  i^'^e  of  the  nostrils,  and  widely  separated,  for  the  two  anterior 
f'  v\l :  -if  their  length,  by  the  rostral.  Postfrontala  but  slightly 
1  ig?i  than  the  prefrontals,  like  the  latter,  subrounded,  longitudi- 
u:i!\v  narrow,  transversely  elongated,  and  produced  slightly  between 
lh«'  postnasal  and  the  loral,  on  the  sides  of  the  head.  Vertical  sub- 
p-;ntagonal,  much  elongated,  tapering  posteriorly  without  being 
pointed.  Occipitals  elongated,  posterioriy  truncated,  sides  rounded. 
Prcuasal  larger,  subtrapezoidal ;  postnasal  subquadrangular ;  nostril 
situated  at  the  antero-posterior  angle  of  the  postnasal.  Loral  sub- 
triangular,  base  in  an  horizontal  liue  with  the  head ;  apex  upwards 
produced  between  the  postfrontal  and  the  upper  anteorbital.  Upper 
anteorbital  large,  angular,  produced  to  the  upper  surface  of  the  head 
between  the  superciliaries  and  postfrontals.  Inferior  anteorbitals 
small  and  quadrangular,  lowest  situated  on  the  commissure  between 
the  4th  and  5th  labials.  Postorbitals  angular,  equal  in  size.  Two 
pretemporals,  shields  somewhat  larger  than  rest,  which  are  scarcely 
larger  than  the  scales.     31outh  deeply  cleft,   undulating.     Upper 


25}.  9f . 

Miss  C.  Paine. 

24.    9|. 

« 

27f.  lOf. 

D.  C.  Lloyd. 

25.    10. 

« 

83i.  8f 

21}.  8}. 

J.  H.  Clark. 
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Scales  sabelliptioallj  elongated,  strongly  carinated  except  the  outer 
rowi^hich  is  perfectly  smooth,  and  the  2d  row,  which  is  hut  slightly 
Qfirinated.  These  two  external  rows  are  broader  than  the  rest,  espe- 
cially the  ontermoRt 

Anderson,  S.  C.       167+1.  130.  17. 

it  164+1.  134. 17. 

Kemper  Co.,  Ma:   164+1.  128.  17. 

«  ,  164+1. 129.  17. 

Virginia.  164+1.  126.  17. 

Anne  Ar.  Co.,  ML   165+1. 135.  17. 


%.  I^eptopllls  miyalls^  B.  &  G.— Reddish  green  aboye,  yellowish 
white  beneath.  Body  proportionally  stouter  and  toil  shorter  than  in  L. 
aOvui,  Snout  and  whole  head,  indnding  Tertical,  longer  than  in  latter 
species.    Dorsal  scales  in  17  rows. 

Head  more  pointed,  broader  on  the  temporal  region,  and  more 
tapering  on  the  snout  than  in  L.  cbsHvus.  Vertical  plate  subheta- 
gonal,  broader,  and  postfirontals  proportionally  larger  in  comparison 
with  the  prefrontals,  than  in  X.  cesHvu9.  Occipitals  maintaining 
more  their  width  posteriorly,  obtuse-angled  behind.  Nasal  more 
elongated  3  loral  smaller,  and  longer  than  high.  Two  large  tempor^ 
shields  and  a  few  small  ones  behind.  Scales  strongly  carinated,  ex- 
cept the  outer  row  which  is  perfectly  smooth,  and  the  second  row, 
which  is  but  slightly  carinated.  The  scales  of  both  of  these  rows 
are  broader  than  the  rest. 

Indianola,  Tex.        163+1.  111.  17.    29f  10.   Col.  J.  D.  Graham. 
"  156+1.  113.  17.    28i.  lOJ.  " 

Red  River,  Ark.      163+1.111.17.     28i.  9*.      {^MocSto* 
NewBraun/dSfTex.  154+1.  115.  17.    23 J.  8}.        F.  Lindheimer. 
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Gbntjb  CHLOBOSOMA,  Waol. 

Gin.  Char.  Head  elongated|  OT<ndal,  sepaaied  from  the  bodj 
hj  a  slender  neck.  Snoni  protruding.  Oephalio  pktes  normal.  One 
nasal  plate^  nith  the  nostril  in  the  centre.  One  loraL  One  ante- 
orbital;  two  postorUtals.  Eyes  voxy  large.  Month  deeply  deft. 
Tail  slenderi  between  }  and  i  of  total  length.  Scales  all  perfectly 
smooth.  Postabdominal  scntella  bifid.  Subcandal  all  bifid.  XJni- 
eolor. 

Stn.     CXhrotoma^  Waql.  Nat  Syst  der  Amph.  1880|  185. 


€?Iil0rosoina  Temaliiy  B.  ft  O.— Unifomi  green,  darker  abore^ 
lighter  beneath.    Dorsal  scales  in  16  rows. 


Sn.  (Mubir  vmuHtf  Dbkat,  Mbs.—- Hau.  Journ.  Acad.  Nat  Sc  Philad. 
T,  1827, 861 ;  and  Med.  ft  Phys.  Res.  1886, 124--8T0Bn,  Rep.  Rept  Ifass. 
1889,  224.— HoLBR.  N.  Amer.  Herp.  Ill,  1842,  79.  PL  Z¥iL-<I>iKAT,  H. 
Tork  Fauna.  Rept  1842,  40.  PL  xi,  fig.  22.— Thomps.  Hist  of  Term. 
1842, 117. 

Green  Snake. 

Head  proportionally  long,  ovoidal,  slightly  swollen  on  the  tem- 
poral region.  Snout  rounded  and  projecting  considerably  oyer  the 
lower  jaw.  The  rostral  plate  shows  but  little  from  above.  Outlines 
of  firontals  rounded,  prefrontals  proportionally  large,  and  more  than 
half  the  size  of  the  postfrontals.  Yertical  hexagonal,  elongated, 
posteriorly  more  tapering  than  anteriorly;  sides  slightly  concave. 
Occipitals  large,  subangular.  Superciliaries  quite  large,  broader  pos- 
teriorly than  anteriorly.  Postorbitals  two,  subquadrangular ;  lower 
one  resting  on  the  commissure  of  the  4th  and  5th  upper  labials. 
Anteorbital  angular  above,  rounded  below,  with  anterior  margin  con- 
vex. Loral  angular,  longer  than  high,  and  proportionally  well  de- 
veloped. Nasal  elliptically  elongated,  with  nostril  in  the  middle. 
Three  temporal  shields,  well  developed;  anterior  one  elongated, 
largest     Cleft  of  mouth  curved  or  undulated.     Upper  labials  7; 
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4th  largest;  5th  and  6th  nearly  equal  to  the  4th;  3d  and  4th  he- 
neath  the  eye,  forming  the  inferior  part  of  the  orbit.  Lower  labials 
8;  5th  largest;  the  three  anterior  and  three  posterior  ones  quite 
small.  Posterior  pair  of  mental  scutellae  longer  and  slenderer  than 
the  anterior  pair,  extending  much  beyond  the  5th  lower  labial. 

Body  elongated,  suboylindrical,  a  little  deeper  than  broad,  covered 
with  smooth  subhezagonal  or  subelliptical  scales,  constituting  15 
longitudinal  rows,  the  outer  row  broader  than  the  rest,  which  di- 
minish towards  the  middle  line  of  the  back.  The  tail  is  very  much 
tapering,  pointed,  and  forming  about  }  or  i  of  the  total  length 
Dark  green  above,  lighter  on  the  flanks ;  yellowish  white  beneath. 


WestportyN.  Y,  ? 

138+1.  79.  15. 

18.    5i. 

S.  F.  Bairi 

»    « 

137+1.  74.  15. 

17.    5. 

a 

ti 

132+1.  94.  15. 

17i.  6t. 

a    ^ 

Lebanon  Sp.yN.T. 

—      —  15. 

15.    5J. 

Wm.  B.  Parker. 

it 

—      —  15. 

15.    6. 

(( 

Carlidey  Pa. 

130+2.  92.  15. 

18f  6i. 

S.  F.  Baird. 

li 

130+1.  —  15. 

Hi.  4. 

a 

Racvncy  WUc. 

128+1.  85.  15. 

12J.  4J. 

Dr.  P.  R.  Hoy. 

PorOandy  Me. 

—       —  15. 

19J.  5i. 

Prof.  Caldwell. 

li 

—       —  15. 

18.    5i. 

a 

Cambridgey  Mass. 

138+1.  79.  15. 

18f.  5}. 

J.  H.  Bichard 

it 

15. 

6|.  Ig. 

C.  Girard 

1 1  Mitsimppi. 

138+1.  69.  15. 

20J. — 

Dr.  B.  F.  Shomard 
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Genus  €  O  IV  T  I  A,  Baird  &  Girabd. 

Gen.  Char.    Head  ovoidal;  and  with  the  body  mnch  depressed, 
rather  short,  with  the  snout  truncated.     Cephalio  plates  normal.  ^ 
One  nasal.     Nostril  in  its  middle.    One  loral.     One  anterior  and 
one  postorbital.   Eye  small.    Mouth  moderately  cleft.    Scales  smooth. 
Postabdominal  scutella  bifid.    Subcaadal  all  divided. 


Contla  mitis,  B.  &  G. — Deep  chestnut-brown  aboye,  with  two  longi- 
tudinal light  bands,  one  on  each  side  of  the  back,  below  which  ia  a  series  of 
black  dots.  Scales  minutely  dotted  with  black.  Anterior  half  of  the  scs* 
tells9  black ;  posterior  half  light  yellow.    Dorsal  scales  in  15  rows. 


Head  almost  as  deep  as  the  body,  snout  protruding  over  the  lower 
jaw,  and   obliquely  truncated.     Vertical    plate  hexagonal,   sides 
nearly  parallel,  posteriorly  very  acute.     Occipitals  elongated,  trun- 
cated posteriorly,   slightly  convex  exteriorly.    Postfrontals  lai^ 
and  angular.     Prefrontals  subangular,  much  smaller.     Rostral  well 
developed,  broad,  but  slightly  produced  between  the  prefrontals 
Nasal  quadrangular,  longer  than  high,  with  nostril  in  the  middle,     ^ 
little  nearer  the  anterior  than  posterior  edge  of  the  plate, 
elongated  and  quadrangular,  situated  above  the  2d  labial.     An 
orbital  angular  and  elevated,  situated  above  the  3d  labial, 
orbital   angular,   larger   than  the  anteorbital,   situated  above 

commissure  between  the  4th  and  5th  labials.     Superciliaries  ^    ^      

tionally  small  and  oblong.  A  large  and  angular  elongated  tempo^:::^^ 
shield.     Upper  labials  7 ;  anterior  and  posterior  ones  smaller ;  .  ^ 

and  4th  beneath  the  eye;  lower  labials  7,  4th  largest.  Postei^cr^si^^^ 
pair  of  mental  scutellse  very  small.  Two  scutell®  on  each  si.f  ^^^; 
along  the  5th,  6th,  and  7th  infralabials. 

Body  slender,  subcylindrical,  broader  than  deep.     Scales  proj^^  -^por- 
tionally  large,  subelliptical,  posteriorly  rounded  or  subtrunca'-^^^^* 
Those  of  the  exterior  row  conspicuously  broader.     Tail  short,  o —  oni' 
cal,  and  tapering. 
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The  lighter  bands  of  the  back  cover  the  4th  exterior  row  of  dorsal 
scales;  the  series  of  black  dots  is  immediately  beneath  on  the  3d  row 
of  scales.  Tip  of  scales  of  exterior  row  black.  Head  above  black- 
ish brown,  beneath  mottled  with  black,  on  a  yellowish  green  ground. 
The  abdomen  is  regularly  and  transversely  barred  with  black  and 
light  yellow. 

SanJtmy  Col.      167+1.  31.  15.     12i.  I/,.    Dr.  JohnL.  Leconte. 
California,  —       —  —     4,      |.    (on  dep.)  Expl,  Exped. 

Oregon.  154+1.35.15.     8.      l/j.  Dr.AveryJ.Skilton. 
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Genus  D  IAD  OP  HIS,  Baird  &  Girard. 

Gen.  Char.  Heid  sobelliptiealy  elongmled,  depressedy  4wrtmt 
firom  the  bodj.  Cephalic  plates  normaL  Two  postorlHtaJsy  aad  two 
anteorbitalB.  A  well-deTeloped  loraL  Two  nasals;  nostril  bnwiw 
Eyes  large.  Mouth  deeply  deft  Body  slender,  subeylindnad; 
tail  tapering.  Scales  smooth,  disposed  in  15  or  17  rows.  Pdstab- 
dominal  scntella  bifid.  Sabcandal  all  divided.  Unicolor  abore,  and 
genendly  with  a  light  ring  on  the  occipital  region.  Abdomen  lighter, 
vnioolory  or  ponctate. 

A.    Am  oeeipital  rimg,     Efe  a&we  Cfte  \tk  amd  bdk  dipper  labiah. 
Dortai  9calei  im  15  nmrs. 


1.  IHaiwpfciw  pmctmtms,  K  A  G.<-A  j^SLvwish  v^te  •odHial 
xiag.     Eodj  biwsk  bcAck  aboT^ ;  jdlovisk  cna^  bcBr&i^  with  a 
atrics  of  spoCSy  mmcCuws  abscni.     T&il  b<a«ifts&  asiecucr.     Bursal 
1$ 


Stx.  Ci^^itr  /cKtaran.  Lea.  Sj«.  X»i.  I.  ITT-u  57-5.— Gx.  Ziv.  Sy«. 
Xai.  <J.  xfii.  I.  ill.  IT^.  lt<^•,-— H-kii.  Jr-xra.  Av-*1  >"ii  Sc.  FiflfcL  T, 
ISer.  ;S.!4;  Ail  >I<%L  i  Firs.  R<:5.  :>:-:,  IIT.— ^r.ixi.  Ziz-  Z*zz,  ^Uss- 
IS^-i.  i::x— a.ur*.  X.  A=i*r-  Herr.  ii  e-i  ILL  Ifl-L  fl.     r_  z^L 

C&^micrsii  rMcr^ij.  Sosi^  EsBw  Firs,  Serj.  F*rL  isscr.  ISJT.  1^* 


oversftf  C£xr  ^  Icw<r  pw.     Verool  ptiuif  jo^ceiia^rTTa'.  aKcac 

)ar.     Pt«6v<iKSarf$  in«icunT  rrwaSed.  >:i»Qe;^:x  fat:  rvin*  ija*  sae  ci 
tk*  anaemr.     Raecnl  Wm^.  Ivs  jrr.     X:aal  piii:k!s  J:&rx?!f.  stjistril 

misnir  lat*  T«rT 
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labials  8 ;  7th  the  largest^  4th  and  5th  formiDg  the  lower  part  of 
the  orbit.  Lower  labials  8 ;  5th  the  largest.  Two  pairs  of  mental 
soutellse,  extremity  of  the  posterior  pair  extending  beyond  the  5th 
lower  labial. 

Body  slender,  subcylindrical ;  tail  tapering.  Scales  sabelliptioal ; 
enter  row  bnt  slightly  larger.  Occipital  ring  of  the  width  of  two 
scales,  sometimes  narrower.  Upper  labials  yellowish,  like  the  lower 
jaw  and  inferior  surface  of  head  and  abdomen.  A  series  of  dark  sub- 
triangular  spots  along  the  lateral  margins  of  the  scutellas,  and  in  con- 
tact with  the  dark  color  of  the  flanks.  Abdomen  either  unicolor  or 
proTided  with  series  of  similar  dark  spots  along  its  middle  region,  from 
the  anterior  third  of  the  body  to  near  the  anus.  The  spots  some- 
times elongate  transversely  in  the  shape  of  bars  across  the  abdomen. 


Carlisle^  Pa. 

148+1.  53.  15. 

13f.  3. 

S.  F.  Baird. 

a 

158+1.  50.  15. 

13.    2t. 

u 

158+1.  52.  15. 

14.    3. 

it 

148+1.  44.  15. 

llj.  2i. 

Foxburg,  Pa, 

161+1.  56.  15. 

14*.  3|. 

PUtthurgh,  Pa. 

159+1.  50.  15. 

15*.  3i. 

French  Greek j  Pa, 

157+2.  86.  15. 

13i.  2i. 

Lehanon  Sp.,  JV!  T, 

—      —  15. 

5.      U. 

Wm.  B.  Parker. 

Georgia. 

141+1.  48.  15. 

lOi.  21 . 

Maj. 

J.  Le  Conte. 

Riceboro,  Qa. 

145+1.  36.  15. 

10.    1}. 

Dr.  W.  L.  Jones. 

A  specimen  from  Anderson,  S.  C,  exhibits  a  somewhat  slenderer 
head,  and  a  narrower  and  more  elongated  vertical  plate. 

Anderson,  S.  C.        155+1.  44.  15.     14}.  2}.  Miss  C  Paine. 

Another  very  young  specimen  from  Mississippi  has  a  shorter  head, 
and  a  vertical  plate  proportionally  much  broader  and  shorter. 

Kitimppi,  —       —  15.     5.      1}.   Dr.  B.  P.  Shumard. 

B.  An  occipital  ring.  Eye  above  the  Sd  and  Ath  labials.  Dor- 
mi  Kales  in  15  rows, 

%•  DtadoplllS  amablUs,  B.  &  G.— Body  aboTO  deep  blackish 
brown ;  beneath  yellowish  white,  with  crowded  small  black  spots.  Occipital 
risg  narrow.    Dorsal  scales  in  15  rows. 

Head,  body,  and  tail  very  slender;  head  flattened  above;  body 

•oboyliodrical ;  tail  subconical  and  tapering  into  a  point.    Vertioa] 

8 
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plate  subpentagonal,  less  tapering  posteriorly  than  in  D.  punctcUui, 
and  subacute.  Occipitals  narrow  and  elongated.  Frontals  as  in  D. 
punctatus,  Saperciliaries  narrower,  and  nearly  of  the  same  width 
throughout  their  length.  Upper  labials  7;  6th  largest.  Lower 
labials  8 ;  5th  largest  Scales  rather  short,  subelliptical,  consider- 
ably larger  on  the  sides  than  on  the  back,  especially  the  outer  row. 
Color  of  the  abdomen  extending  to  the  outer  row  of  scales,  the  pos> 
tcrior  portion  of  which  alone  is  black.  Numerous  small  spots  are 
M^attercd  all  over  the  lower  part  of  the  body,  from  the  head  to  near 
the  end  of  the  tail.  The  upper  surface  and  sides  of  head,  as  well  as 
the  labials  of  both  jaws  and  chin,  are  blackish  brown.  The  abdomen, 
in  life,  is  in  all  probabilities  purplish,  judging  of  it  frx>m  traces  of 
thai  color  left  beneath  the  tail  of  one  of  the  specimens  preserred  in 
alcohol. 

Am  Jtwf,  CaL        1S2+1.  59.  15.     12}.  2^,.     Dr.  J.  L.  Leeonfte. 
«  —      —  15.    9J.    2.  « 


;!.  DtadolHils  4*€llis«  B.  k  G.-^Bodr  abore  vufaim  •A-^nj; 
TtilowisK  whit«  b«B«atk,  spotted  with  black.  A  prppordoBaCr  broad  jtl- 
lowisb  wbit«  OMipiul  rin^  sarfiBcd  with  a  mirrvv  Uack  fiaa.     Dml 

Hedii  narTV»w\fr  than  in  />.  •.i'pi^i?-,''^     Tercal  pla^  sabpentago- 

tw^cr.    tho  cvvir italic     l^fr^-r:*!*   ini   fTi<  Tr:T»:r:i>rAllT  mock 
sa:aIIt^r  Jbaa  :::  P   .:t»,::v  :*.     Rxij  rfrr  >l;i.i£r,  rr-rerri  wiii  pro- 

\*wt<\  w*:w.  vVTwrr  '^^  -i?r^i  :if  ti:-^  joile?^     Tbi  »rTtfr:--cbi»ti 
Arc  lrr;.ri*i^''T  5V'a:rfr\>i  *1I  :t^t  ri^  iVo.oLfa  .  Utf  x  f.xTL  :o*  series 


.c  rtk-i  soi*^  aI'^xlc  ii^  fxr^r^.c  ia>i  T».t55tfri?:r  iLircd:  :«r  lif  arsr^'''' 


m.h3 
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4*  DiadopUs  pulclielllUI,  B.  &  G. — Body  ftboye  greenish  brown, 
the  scales  minutely  dotted  with  blaok.  Beneath  deep  orange-red,  with  small 
black  spots  irregularly  scattered  all  oyer,  from  head  to  near  the  end  of  tail. 
Occipital  ring  broad,  margined  anteriorly  and  posteriorly  ?rith  a  narrow 
black  line.     Dorsal  scales  in  15  rows. 

Head  small,  body  proportionally  long  and  snboylindrical ;  tail 
conical,  and  very  mach  tapering.  The  vertical  plate  is  subpentago- 
nal,  and  still  less  tapering,  and  less  acute  than  in  the  preceding 
species.  Superciliaries  as  in  D.  amahilis.  Scales  subelliptical, 
elongated.  Outer  rows  larger  than  the  rest,  which  diminish  towards 
the  dorsal  line.  The  bright  color  of  the  abdomen  extends  to  the  two 
external  rows  of  scales,  which  are  unioolor,  the  spots  of  the  abdomen 
scarcely  passing  beyond  the  scutellse,  although  a  series  of  very  small 
spots  may  be  followed  along  the  upper  edge  of  the  2d  dorsal  rows  of 
scales  close  to  the  color  of  the  back.  The  upper  labial  and  lower 
jaw  are  yellowish  white. 

El  Dorado  Co.,  Col.  203+1.  60.  16.     14f.  2|.      Dr.  C.  C  Boyle. 


C.  No  occipital  ring.  Eye  above  the  ^d  and  ^tk  labials.  Dorsal 
scales  in  17  rows. 

5.  DiadoplliS  regeMn,  B.  &  G.— Body  above  uniform  greenish  ash ; 
beneath  light  yellow,  scattered  all  oyer  with  small  black  spots.  No  oc- 
cipital ring.    Dorsal  scales  in  17  rows. 

Head  proportionally  short  and  broad  behind ;  head  less  depressed 

than  in  the  preceding  species,  though  flattened  above ;  snout  rounded. 

Eyes  very  small.     Vertical  plate  subpentagonal,  tapering  posteriorly. 

Superciliaries  narrower  anteriorly.     Body  long  and  subcylindrical. 

Scales  proportionally  large  and  elongated,  in  17  rows ;  those  of  the 

'<mter  row  conspicuously  broader.    The  upper  and  lower  jaws  and 

'ht&gm  turfaoe  of  head  maculated  with  black,  on  a  light  ground. 

O^or  of  the  abdomen  extending  to  the  outer  row  of  scales,  which  are 

'4ollad  witli  black  posteriorly.    The  black  spots  on  the  abdomen  ex- 

rtMd  omuiderably  beyond  the  anus. 

Amm^  Msx.  237+1.58.17.    22i.  3i.    Col.  J.  D.  Graham. 


OtKUS  LODIA,   BaIRD  £  GiBABD. 

Gen.  Odab.  Head  oroidal,  distinct  &om  the  body.  Two  rettial 
pUtos;  a  Bmall  anterior  one  being  iitnated  between  the  postfronlali 
inimcdialclj  in  advance  of  the  rertical  proper.  Tro  nasals.  Lonl 
Nitering  into  the  orbit ;  above  it  one  anteorbital.  Postorbitals  two. 
^npeiciliarics  oloagaled  and  well  developed.  Mental  scutelbe  Me 
pair.  Ejvs  {HVpurtionallj-  large,  circular.  Soles  EBOOlb.  Foal- 
abdtHniDal  scatella  bifid.     Svbcandal,  all  in  pairs. 


■  »<!■  tvBBls.  B.  t  O.— Bodr  diUI  bnn  abon.  b^aiik  m  At  mkm, 
with  a  t««fii*jiaal  U^tw  Mtii-e  m  *ack  luk.  AbdoBw  titter;  tasM 
•f  vnMlljF  U«i^  Tail  b<«Mlb  acL-vildr.  wil^  aa  alMis^  imta  of  bhoA 
*|««k     IkmiJ  (csln  ia  H  ran. 

$11.    CA;;AviiMn».B.tti.rT<.-«.  Atad^SaLScT^:ad.TL1$5*  in. 

Vfnml  jiut  IxFxajvoa!.  a$  ^W  ixwn'M-lT  as  ycetenoAj.  Aa- 
Hnw  ivitxal  CTvvdal  ^w  $sSr Z^£:.-iI.  iaa«»e'^a:e  t^mua  ike  port- 
ftx^cJa."*.  wixi  aw  iijTiJr  tii  iitisi  i.-  :i.^  sai**  -.-f  ibe  h«*d. 
I'^iV.ia^  Ki>:r.iif.ilir-  aic-:  itl:"  :!■.  :^i  ;:"  7..ir.±-;=-j:s,  B:e»l 
Is-.^ai  iiiwx^l  iiilixii  vV--;u  :ils  ^^^':a■^rJ^',l-  liTiT^j^T,  jrrpx- 
;j.*i".»  ^fj  a:.;  .■..i^;ji  Nusil>  li^c-'-  a  ;j^r-_>  :;  is  KMdie. 
V^»ip«.  Kci  7la»»      L-rv  lir^.  ;..-\'^-ta.\   i'rr^^^I.   sTaaid 

i^  *:k  UM  ^  ^x^ijt.  fiUtfRuams  :hamx  TiauunL  saiiif 
wotifMwnas.  aoARwe  <«<  wm^iUK  mc  xgtst.  X.wisa  ietjtj 
4ML     rn«)i;Uiib«:«tew^rMHi»nrmr<aiaf  Jncrtiaa 
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Genus  S  O  IV  O  R  A,  Baird  &  Girabd. 

Gen.  Char.  Head  continuous  with  the  bodj^  very  much  nar- 
rower on  the  snout.  Cephalic  plates  normal.  Vertical  plate  narrow 
anteriorly.  Superciliaries  proportionally  large.  One  loral.  One 
anteorbital  and  three  postorbitals.  Two  nasals.  Eyes  proportionally 
large.  Scales  smooth.  Postabdominal  scutella  bifid.  Subcaudal, 
divided. 

Sonora  semiannulata,  B.  &  G. — Body  above  annulated  with  jet 
black ;  tail  completely  annulated ;  intermediate  space  wider,  orange-red  on 
the  dorsal  region,  greenish  on  the  sides,  with  bases  of  scales  blackish.  Dor- 
sal scales  in  15  rows. 

Snout  subquadrangular,  elongated.  Vertical  plate  widening  pos- 
teriorly to  the  occipitals.  Occipitals  elongated,  margin  irregular. 
Postfrontals  angular,  not  reaching  the  orbit.  Prefrontals  trapezoidal, 
two-thirds  of  the  size  of  the  postfrontals.  Rostral  very  much  de- 
veloped. Nostrils  in  the  middle,  between  the  two  nasals.  Loral 
elongated,  horizontal,  angular.  Eyes  circular.  Superciliaries  angu- 
lar, lozenge-shaped.  Anteorbital  one,  subcrescentic,  narrow,  resting 
on  the  third  upper  labial.  Postorbitals  three,  angular,  upper  one 
largest,  produced  between  the  superciliaries  and  occipitals,  and  touch- 
ing slightly  the  vertical.  Three  temporal  shields,  anterior  one 
largest,  and  angular.  Mouth  deeply  cleft,  undulated.  Upper  labials 
7 ;  nearly  equal  in  size ;  first  and  last  smallest.  Inferior  labials  8 ; 
4th  largest.  Body  subcylindrical,  covered  with  smooth  scales,  pro- 
portionally broad,  and  forming  15  rows,  outer  row  but  slightly 
broader.     Tail  tapering  to  a  point. 

Body  above  crossed  with  transverse  jet-black  bars,  25  from  head 
to  anuB,  extending  between  and  involving  the  exterior  rows,  becom- 
ing narrower  on  the  flanks:  along  the  back  3  to  4  scales  long. 
8pa(0e  botween  the  bars  above  orange-red,  one  scale  wider  than  the 
Uaok  bars ;  on  the  sides  greenish,  with  the  base  of  the  scales  blaok- 
iali.  On  the  tail  6  black  rings,  continuous  all  around,  oovering  2  to  3 
■ealai;  intermediate  space  red-orange,  4  or  5  scales  wide.  Beneath  nni- 
fttm  doll  green,  the  black  bars  of  the  body  not  touching  the  scutellsd. 

SomorOf  Mac.  149+1.  89.  15.    9}.  If.      Col.  J.  D.  Graham 
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Genus  BHinfOSTOflA,  Firz. 

GCN.  CiiAH.     Head  small,  snbcoiiicAl,  pointed,  continBODS  wtA  ^ 
the  body,     Kostial  large,  promiDent.     Two  puts  t^  frontal  pljdM.   | 
Tertical  oordifonn.     One  nasal ;  nostril  in  the  middle.     Ooe  lonL 
Ono  anterior  and  two  poatorbitals.    Superciliaries  veij  snuU.    Ejea 
email,  over  the  3d  upper  labial.     MoBth  small.     Scales  smooth,  ia 
18  rows.     Poelabdomiaal  eeutella  entire.     Saboodal  Kntella  bifid. 


Stk.     JU> 


FlTZ.  N.  Class.  Rept.  1826,  29. 


Rhinostotna  cocflnea,  Hphs.    Biij  yvlkviak  i«d  (nii  la  h 
mimttm  t»  KAt).  craaMd  b;  pain  cf  black  riaga,  —alogag  uA  a  jaOa* 


Sn.  CW.*ir  ■««■«■■  BLra.  ia  £»k.  a»i  Ft^  ll.g»i. T.  1788.  FIt. 
I  — 0K.£M.$Til.Sal.cd.xiu.l.m,lTSM09T^Hau.J*ux.JUiAS«. 
^  !»  nOad.  V,  18ST,  SU;  aad  Mad.  «  n^i.  Ew.  ISti,  1I& 

mt,  Scu.  Eaa.  Pkja.  Strp.  ttet.  dcMr.  1817.  Itt    IL 

I  m  if*,  u  iMi  ic 

■  WM*ii^  BotM.  S.  Amtt.  Maty,  m.  IWt.  UJ.    H. 
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below,  with  the  lower  postorbital  resting  upon  it :  all  the  labials 
nearly  equal  in  size;  4th  and  5th  largest.  Lower  labials  8,  5th 
largest. 

The  back  and  sides  are  embraced  by  about  20  elongated  longitu- 
dinal black  rings  (the  16th  opposite  the  anus),  their  anterior  and 
posterior  sides  on  the  dorsal  line,  their  lateral  resting  on  the  outer 
dorsal  row.  Across  the  back  the  black  is  well  defined  and  continu- 
ous, about  two  scales  long  ]  on  the  sides,  however  (from  the  1st  to 
the  8d  rows),  the  black  is  interrupted  more  or  less,  sometimes  re- 
duced to  a  few  scattered  scales.  The  intervals  between  the  succes- 
aiye  rings  are  yellow,  with  the  centres  of  the  scales  dusky  (they 
sometimes  have  only  a  narrow  margin  of  yellowish),  and  on  the  sides 
may  be  seen  a  distinct  rhomboidal  black  spot  opposite  each  dorsal 
light  interval.  This  is  sometimes  broken  up,  and  confused  with  the 
black  of  the  rings  on  the  sides.  The  large  spaces  enclosed  by  the 
rings  themselves  are  yellowish  red  (said  to  be  crimson  in  life),  six 
to  nine  scales  long,  and  about  thirteen  wide :  they  are  variable  in 
length,  being  larger  at  about  the  anterior  third  than  elsewhere. 
Beneath  uniform  yellowish  white.  The  first  ring  crosses  just  behind 
the  occipital  plates,  and  in  front  of  it  is  a  narrow  black  band  crossing 
the  middle  of  the  occipitals,  from  one  angle  of  the  mouth  to  the 
other,  sometimes  connected  with  the  first  ring  by  a  narrow  ^lack 
line.  Rest  of  the  head  yellowish.  Another  specimen  has  26  rings, 
the  20th  opposite  the  anus. 

Anderson,  S.  C.            169.  35.  19.     17J.  2.  Miss  C.  Paine. 

Rtcebaro,  Ga.  166.  45.  19.  18  J.  2*.  Dr.  W.  L.  Jones. 
MUsimppi.  — —    —     Dr.  B.  F.  Shumard. 

A  specimen  from  Prairie  Mer  Rouge  has  the  whole  lower  wall  of 
the  orbit  constituted  by  the  3d  labial,  with  both  anterior  and  pos- 
terior orbitals  resting  upon  it.  The  vertical  is  more  elongated. 
The  anterior  dorsal  ring,  instead  of  being  continuous,  is  divided  an- 
teriorly, and  the  ends,  after  approximating,  are  bent  back  on  the  oc- 
cipitals, and  extend  to  the  eye.  The  snout,  too,  seems  rather  more 
pointed. 
Prairie  Mer  Rouge,  La,       166.  36.  19.   •  13}.  2i.  Jas.  Fairie 
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GxNus  RHl]¥OCHEII<rS3  Baird  &  Gira&d. 

Gen.  Char.  Head  Babelliptical,  pointed  on  the  snoat,  and  Bepi- 
rated  from  the  body  bj  a  contracted  neck.  Bostral  plate  large,  bat 
not  prominent  above.  Two  pairs  of  frontal  plates.  Vertical  hex* 
agonal.  Two  nasals;  nostrils  intermediate.  One  loral.  One  an- 
terior and  two  postorbitals.  Superciliaries  large.  Eyes  also  large, 
over  the  4th  and  5th  upper  labial.  Mouth  large.  Scales  smooth,  in 
23  rows.  Postabdominal  scutella  entire.  Subcandal  scutellad  all  oo- 
divided. 


Rhinciclicllas  liecontel^  B.  &  0. — A  dorsal  series  of  quadrate 
black  blotches,  with  the  intermediate  spaces  of  the  same  site,  and  ptk 
red.  Flanks  yariegated  ?rith  yellowish  and  black;  beneath  lighter* 
nnioolor. 


Head  distinct  from  the  body ;  broad  behind,  nearly  flat  abore. 
Vertical  plate  hexagonal,  elongated,  largest  anteriorly,  the  lateril 
edges  tapering,  and  constituting  the  longest  sides  of  the  figure. 
Superciliaries  quite  large.  Occipitals  subangular,  proportionally 
small.  Prefrontals  large  compared  to  the  postfrontals.  Rostral 
prominent  forwards,  rounded  beneath,  tapering  upwards.  Eyes  large, 
over  the  junction  of  the  4th  and  5th  upper  labials,  about  opposite 
the  middle  of  the  commissure.  Postorbitals  two,  lower  in  notch  be- 
tween the  5th  and  6th  labials,  although  resting  more  on  the  latter. 
Antcorbital  large,  resting  on  the  4th  labial,  the  4  th  and  5th 
labials  constituting  equally  the  inferior  part  of  the  orbit.  Loral 
elongated,  horizontal,  trapezoidal,  well  developed.  Nasals  apparently 
double,  perhaps  a  single  one  very  much  excavated.  Two  temporal 
shields  between  the  occipitals  and  labials.  Labials  8  aboye,  7th 
largest;  8  below,  5th  largest.  Dorsal  rows  of  scales  23,  all  per- 
fectly smooth ;  scales  rhomboidal,  nearly  equal,  but  rather  narrow 
above.  Abdominal  scutellao  206 ;  posterior  one  entire.  Sabcaadal 
acutelhc  40,  all  entire. 


RniNOCHETLCS.  JQI 

The  body  is  crossed  bj  about  33  quadrate  black  blotches,  the  27th 
oppo«te  the  anna.  These  are  nearly  of  the  same  length,  and  of  the 
same  distance  apart  throughoat,  four  scales  long,  and  extending  be- 
tween the  second  external  rows,  where  their  sides  arc  rather  rounded 
01  angnlated.  The  bUck  ia  verj  deep,  And  oontinaans  on  the  four 
or  fire  central  rows  of  eo»les,  whence  to  the  flanks  it  ia  varied 
by  haying  the  centres  of  each  scale  reddish  yellow.  The  intervals 
between  the  blotches  are  exactly  the  reverse ;  above  they  are  nnl- 
form  pale  red,  and  on  the  aides  the  centres  of  each  scale  are  black. 
Sometimes  scattered  black  scales  may  be  observed  on  the  back  in  the 
light  spaces.  Beneath  yellowish  white,  unspotted.  The  two  outer 
rows  of  scales  of  the  same  color,  but  with  a  short  black  bsr  extend- 
ing from  the  middle  of  each  light  and  dark  space,  perpendicularly  to 
the  abdomen,  the  extreme  edge  of  which  is  sometimes  involved.  The 
head  and  half  its  length  behind  are  block,  spotted  with  yellowish  on 
the  sides.  The  snoat  and  labials  yellowish,  the  plates  margined 
witb^blaok. 
Sa»  Diego,  CaL         206.  40,  23.    21.  21.      Dr.  John  L.  Leconte. 
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Genus  H  A  I«  D  E  A^  Baibd  &  Oibabd. 

Gen.  Char.  Head  elongated^  ellipsoid,  distinct  from  the  body. 
Prefrontal  plate  single.  Postfrontals  large,  entering  together  with  the 
lond  into  the  orbit,  thus  suppressing  the  anteorbitals.  Postorbital 
one.  Two  nasals.  Eyes  proportionally  large,  circular.  Scales  cari- 
nated.    Postabdominal  scutella  bifid.    Subcaudals  divided.    Unicolor. 


Ualdca  strlatula,  B.  &  G. — Grayish  brown  aboTe,  soiled  yellow 
beneath,  (said  to  be  reddish  gray  above,  and  salmon-colored  beneath,  in  life). 
A  narrow  light  chestnut  band  across  the  middle  of  the  occipitals,  spreading 
oyer  the  angle  of  the  mouth.    Dorsal  scales  in  17  rows. 

8tm.  Coluber  atriatulus,  Linn.  Syst  Nat.  I,  1766,  875.— Qm.  Lim.  SpL 
Nat  ed.  xiU,  I,  iu,  1788,  1087.— Habl.  Joum.  Acad.  Nat  8c  Philad.  Y, 
1827,  864;  and  Med.  &  Phys.  Res.  1836.  117. 

Calamaria  atriatula,  Schl.  Ess.  Phys.  Serp.  Part  descr.  1887,  43. — H91JB. 
N.  Amer.  Herp.  Ill,  1842,  128.    PI.  xxix. 

Brown  Snake. 

Vertical  plate  elongated,  hexagonal.  Occipitals  proportiosallj 
very  long,  subround  exteriorly.  Prefrontal  subtriangular.  Portioii 
of  postfrontals  seen  from  above,  oblong,  dilated  on  the  face,  and  ap- 
proximating the  postnasal  and  upper  part  of  the  orbit  Rostnl 
tapering  upwards.  Nostril  opening  in  the  posterior  margin  of  the 
prenasal  plate.  Loral  elongated,  situated  above  the  2d  and  3d 
labials,  and  forming,  with  the  postfrontal,  the  anterior  part  <tf  ^ 
orbit.  Eyes  circular.  Superciliaries  proportionally  large.  One 
angular  postorbital,  elevated,  the  fourth  labial  forming  the  lower 
portion  of  the  posterior  part  of  the  orbit.  Temporal  shields  of 
medium  size.  Mouth  deeply  cleft.  Upper  labials  5 ;  4th  and  Stli 
very  large.     Inferior  labials  6 )  5tb  disproportionally  the  largest. 

Body  slender,  subcylindrical ;  tail  short,  and  very  much  tapering. 
Scales  lanceolated,  in  17  rows,  all  carinated,  very  narrow  along  th^ 
back )  outer  row  conspicuously  broader,  with  an  obsolete  cannadoB. 


Richmond  J  Va. 

128+1.  36.  17. 

9}.  If. 
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Genus  FARAIVCIA,  Grat. 

Gen.  Char.  Head  subelliptical,  elongated^  slightly  distinct  from 
the  body.  Prefrontal  plate  single.  One  nasal,  grooved  beneath  the 
nostriL  No  anteorbital ;  postfrontal  and  loral  constituting  the  an- 
terior portion  of  the  orbit.  Two  postorbitals.  Eyes  rather  small. 
Scales  smooth.    Postabdominal  soutella  bifid.    Subcandal  in  paifs. 

Stn.  Faranciay  Grat,  Zool.  Miso.  1842,  68;  and  Catal.  of 
Snakes  in  Brit.  Mus.  1849,  74. 


Farancla  abacums,  B.  &  G. — Body  and  head  above  bluish  black, 
with  fubquadrate  red  spots  on  the  flanks.  Abdomen  red,  with  transyerse 
or  altematmg  bluish  black  irregular  spots.  Dorsal  scales  disposed  in  19 
rows. 

Stx.    Coluber  abacunu,  Holbb.  N.  Amer.  Herp.  I,  1886,  119.    PI.  xxiii. 
Honudopnt  Banwardtii,  Sohl.  Ess.  Phys.  Serp.  Part,  descr.  1837,  857. 
Hydropt  Remwardlii^  Gbat,  Zool.  Miso.  1842,  67. 

Hydropt  abacurus,  DuM.  &  Bibb.  Erp.  Gen. Tab.  65. 

HeUeopa  abacunu^  Holbb.  N.  Amer.  Herp.  2d.  ed.  Ill,  1842,  111.    PI.  xxyi. 
Faranda  Drummondi,  Gbat,  Zool.  Miso.  1842,  68. 
Faraneia  fcuciata,  Gbat,  Catal.  of  Snakes,  Brit.  Mus.  1849,  74. 
Bed-Bellied  Snake ;  Horn  Snake. 

Vertical  plate  subhezagonal,  elongated,  sides  nearly  parallel, 
pointed  posteriorly.  Occipitals  elongated,  angular,  posteriorly  taper- 
ing. Postfrontals  subangular,  entering  in  the  orbit.  Prefrontal 
angular,  well  developed.  Rostral  much  broader  than  high,  concave 
1)eneath.  Nostril  in  the  middle  of  the  nasal  plate,  visible  from  above. 
IfOral  elongated,  horizontal,  forming  together  with  the  postfrontal, 
tihe  anterior  part  of  the  orbit.  Eyes  circular.  Superciliaries  sub- 
auignlari  elongated,  well  developed.  Two  angular  postorbitals,  upper 
one  largest,  lower  one  resting  on  the  commissure  between  the  4th 
6th  labials.  One  pretemporal  shield,  large,  and  four  smaller 
Upper  labials  7 ;  5th  and  6th  slightly  larger.  Lower  kbials  8, 
higest;  the  two  posterior  ones  scale-like.     Mental  scutellss  two 
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pairs,  nearly  equal  in  length,  posterior  pair  more  tapering.  Bodj 
Bubcylindrical,  opalescent;  tail  proportionally  short  and  conical. 
Scales  perfectly  smooth,  rhomboidal ;  outer  row  somewhat  broader 
than  the  rest.     The  five  medial  rows  smaller. 

Color  uniform  bluish  black  above.  On  the  two  outer  rows  the 
ground-color  assumes  the  shape  of  vertical  bands,  from  one  and 
a  half  to  two  scales  broad,  leaving  an  intermediate  space  from 
two  to  three  scales  wide,  which  is  red  in  life,  and  dull  yellow  in  spe- 
cimens preserved  in  alcohol.  Both  the  red  and  bluish  black  extend 
on  the  abdomen,  the  former  being  the  ground-color,  and  the  vertieal 
bands  of  the  flank  confluent  on  the  middle  of  the  abdomen,  either 
directly  oppoaite  or  alternating. 

Ander$om,  S.  C.  171+2.  47.  19.     Sl|.  5f .     Miss  G.  Fua». 

J^ineJfa-Eouffe^La.  173+2.  47.  19.     S0\.  7f.  Jas.  Faiiie. 

"  173+2. 47.  19.     16.    2*.  « 

«  _       _  19.     _    _  It 

«  _       _  19.     _    _  « 
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Genus  ABAS  TOR,  Grat. 

Gen.  Char.  Head  subconical,  continuous  with  the  body.  Cepha- 
lic plates  normal.  Vertical  plate  elongated.  One  nasal,  grooved 
beneath  the  nostril.  No  anteorbitals.  One  loral  together  with  the 
postfrontals  constituting  the  orbit  anteriorly.  Two  postorbitals. 
Eyes  of  medium  size,  circular.  Scales  smooth.  Penultimate  and 
last  abdominal  soutella  blGld.     Subcaudal  all  bifid. 

Stn.    AhastoTy  GRAY;  Catal.  of  Snakes  in  Brit.  Mus.  1849,  78. 


Abastor  erytbroirrainnias,  Gbat.— Bluish  black,  opalescent, 

with  three  longitudinal  lines  of  doll  yellow  (red  in  life).  Abdomen  doll 
yellow  (flesh-colored  in  life),  with  a  series  of  bluish-black  spots  on  each 
tide.    Dorsal  scales  in  19  rows. 

Sth.  Coluber  erytkrogrammwt  Daud.  Hist  Nat.  Rept  YII,  1799,  98. 
Tab.  88,  fig.  2.— HoLBB.  N.  Amer.  Herp.  Ist  ed.  I,  1836,  116.    PL  xxii. 

Hdicopt  etythrofframmusy  Waol.  Nat.  Sjst.  Amph.  1830,  170. — Holbr.  N. 
Amer.  Herp.  2d  ed.  Ill,  1842,  107.     PI.  xxt. 

Momalopsia  erythrogrammtUy  Boik,  Isis.  1827,  651. 

Aboitor  erythrogrammutf  Gbat,  Catal.  of  Snakes  in  Brit  Mus.  1849,  78. 


Vertical  plate  subhexagonal^  long,  maintaining  its  width  posteriorly 

to  the  point  where  it  enters  between  the  occipitals.     Occipitals  long, 

anteriorly  and  posteriorly  angular,  rounded  exteriorly.     Postfrontals 

polygonal,  entering  into  the  orbit.     Prefrontals  proportionally  small 

and  fiubtriangular.     Rostral  very  broad.    Nostril  in  the  middle  of 

Ihe  nasal,  with  a  groove  beneath.     Eyes  very  large.    Loral  narrow, 

forming  with  the  postfrontals  the  anterior  portion  of  the  orbit.     Su- 

jetoiliaries  large,  elongated,  sides  undulated.     Two  rounded  post- 

^nrlntals,  lower  one  smallest.     A  very  long  temporal  shield  extending 

^•Awards  beyond  the  occipitals,  and  two  or  three  smaller  ones, 

momnAy  distinguishable  from  the  scales.  Mouth  deeply  oleflt.  Upper 

Jb»lmk  7|  6th  larger;  lower  labials  7;  4th  larger.     Two  pairs  of 
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ineDtal  shields,  posterior  pair  smallest,  extending  backwards  beyond 
the  4th  inferior  labial.  Scales  subrhomboidal,  smooth,  oonstitating 
19  longitudinal  rows;  oater  rows  considerably  larger,  the  other 
nearly  equal  amongst  themselves,  except  the  second  row,  which  is 
somewhat  larger. 

Ground-color  above  bluish  black.  Dorsal  longitudinal  red  line 
narrow,  embracing  only  the  medial  rows  of  scales,  extending  from 
the  occipitals  to  a  little  way  beyond  the  anus.  On  each  side  of  this 
there  are  three  rows  of  scales  of  the  'ground-color.  Then  a  lon|^tii- 
dinal  red  line,  broader  than  the  medial  one,  though  covering  only 
one  row  of  scales,  then  again  three  rows  of  the  ground-color.  Of 
the  remaining  two  outer  rows  of  scales,  the  outermost  is  uniform  red- 
dish yellow,  and  the  bases  of  the  scales  of  the  second  row  have  a  spot 
of  bluish  black.  Beneath,  two  series  of  bluish  black  subellipt»3al 
and  transverse  spots,  one  spot  on  the  exterior  third  and  anterior 
margin  of  each  scutella.  The  plates  of  the  head  are  narrowly  mar- 
gined with  yellow.    The  labials  are  yellow,  with  a  central  black  spot 

Southern  States,  (f)  182+1.  87.  19.  15J.  2|.  Kev.  J.  Q.  Monis. 

"                     185+1.  —  19.  14t.  i.  " 

Savannah,  Ga,         179+1.  41.  19.  10.    1}.  R.  B.  Cuyier, 

«                      179+1.  37.  19.  10.    If.  « 
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Genus  TIRGIIVIA,  Baird &  Oirard. 

Gen.  Chab.  Head  Bubelliptical,  detached  from  the  body.  Cepha- 
lic plates  normal.  Two  nasals ;  posterior  one  not  invaded  by  the 
nostril.  Postfrontals  and  loral  entering  into  the  orbit^  and  suppress- 
ing the  anteorbitals.  Two  postorbitals.  Mental  scutellas  two  pairs. 
Eyes  of  medium  size,  circular.  Scales  smooth.  Postabdominal 
scutella  bifid.     Subcandal  all  divided. 


Tlrglnla  Talcriae,  B.  &  G. — Telloinsh  or  grayish  brown  aboTo, 
with  minute  black  dots  irregularly  scattered,  or  constituting  two  series. 
Beneath  lighter.    Dorsal  scales  in  15  rows. 


Vertical  plate  hexagonal,  more  or  less  elongated;  occipitals  ob- 
long, exteriorly  rounded.  Postfrontals  irregularly  angular,  produced 
into  the  orbit.  Prefrontals  subtriangular,  proportionally  small. 
Rostral  narrow,  and  tapering  upwards.  Nostrils  in  the  middle  of 
the  posterior  margin  of  the  prenasal.  Loral  elongated,  forming  to- 
gether with  the  postfrontals,  the  anterior  portion  of  the  orbit.  Eyes 
circular.  Superciliaries  rather  large,  oblong,  elongated.  Postorbitals 
two  (angular),  lower  one  between  the  4th  and  5th  labials.  Mouth 
deeply  cleft.  Upper  labials  6,  5th  largest;  inferior  labials  6,  4th 
largest.  Temporal  shields  four  or  five,  well  developed.  Body  slen- 
der, subcylindrical,  flattened  beneath ;  tail  very  short,  diminishing 
very  rapidly  towards  its  acute  tip. 

The  scales  are  subrhomboidal  and  perfectly  smooth ;  the  two  outer 
rows  considerably  broader  than  the  rest,  then  diminishing  gradually 
towards  the  middle  line  of  the  back. 

Ground-color  uniform  yellowish  or  grayish  brown;  dull  yellow 
beneath.  Minute  black  dots  are  in  most  cases  scattered  along  the 
upper  part  of  the  body,  forming  sometimes  two  longitudinal  series. 
Along  the  middle  of  each  scale  is  a  faint  light  line,  which  makes  the 
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body  appear  as  if  striated.     On  the  outer  rows  this  light  line  is 
broader^  and  appears  as  a  succession  of  oblong  spots. 
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Genus  C  ES  li  1J  T  A,  Baird  &  Oirard. 

QxN.  Char.  Head  elongated,  subelliptical,  continuous  with  the 
body.  Cephalic  plates  normal.  Vertical  broad.  Superciliaries  very 
small.  One  nasal,  nostril  in  the  middle.  No  anteorbital.  Orbit 
formed  chiefly  by  the  loral,  which  is  large,  and  slightly  by  the  post- 
firontals.  Scales  smooth.  Postabdominal  scutella  bifid.  Subcaudals 
divided.    Unicolor.  ^ 

Differs  from  Brachyorrhos  in  having  two  pain  of  frontals,  and 
smooth  scales. 


Celnta  amcBlia^  B.  &  0. — Above  uniform  chestnut-brown^  opa- 
lescent ;  light  yellow  (bright  salmon-color  in  life)  beneath.  Dorsal  scales 
in  18  rows. 

6tn.  Colvher  amanuSf  Sat,  Joum.  Acad.  Nat.  So.  Philad.  lY,  1825,  287. 
— Habl.  Joum.  Acad.  Nat  Sc.  Philad.  Y,  1827,  856 ;  and  Med.  &  Phys. 
Bee.  1885,  118.— ^torbb,  Rep.  Rept.  Mass.  1889,  226. 

Calamaria  atncma,  Sohl.  Ess.  Phjs.  Serp.  Part  descr.  1837,  81.    PL  i, 
figs.  19  and  20. 
.  Braehyorrhot  amaenut,  ^lbe.  N.  Amer.  Herp.  Ill,  1842,  115.    PI.  xxtU. 

Ground  Snake ;  Worm  Snake. 

Head  very  small;  vertical  plate  hexagonal,  nearly  as  broad  as 
long.  Prefrontals  angular,  one-third  the  size  of  postfrontals,  which 
are  likewise  angular,  and  enter  posteriorly  into  the  upper  portion  of 
the  orbit  in  front.  Occipitals  proportionally  largo.  Rostral  broad, 
and  well  developed.  Nasal  single,  nostril  in  the  middle  of  the  an- 
terior half.  A  large  loral  forming  with  the  postfrontal  the  anterior 
part  of  the  orbit.  A  quadrangular  and  elevated  postorbital.  Super- 
ciliaries very  small  and  narrow.  Snout  protruding.  Eyes  circular, 
over  the  commissure  of  the  3d  and  4th  labial.  Upper  labials  5,  5th 
largest  Inferior  labial  6,  3d  largest.  Temporal  shields  well  de- 
veloped. 

Body  very  glossy,   subcylindrical.     Tail  short,  tapering  into  a 

point     Scales  rhomboidal,  broad,  all  perfectly  smooth.     Outer  row 

aomewbat  larger.    Postabdominal  scutella  bifid. 

9 
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The  specimen  figured  by  Scblegel^  and  which  he  had  from  Ten- 
nessee, exhibits  only  one  pair  of  frontal  plates,  whilst  the  nomeroos 
specimens  from  the  eastern  part  of  the  United  States,  examined  by 
us,  are  all  provided  with  two  such  pairs.  Of  two  specimens  from 
Missssippi,  one  corresponds  exactly  with  the  figure  given  by  8chl^el| 
whilst  the  other  has  three  frontal  plates,  a  posterior  pur,  and  the 
right  plate  of  the  anterior  pair.  This  circumstance  has  warned  us 
against  distinguishing,  for  the  present^  a  western  species  from  an 
eastern.  Schlegel  had  ten  individuals  in  his  posBession,  bat  we  an 
not  told  whether  they  all  agreed  together,  as  no  importanoe  is  ^ven 
by  that  author  to  the  presence  of  one  pair  of  frontals  only.  Should 
all  the  western  specimens  agree  in  the  deficiency  oi  the  prefrootalsi 
this  would  undoubtedly  become  a  character  of  some  importanoe. 
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OSNUB    TAIVTIIiliA,  BaIRD  &  GiBARD. 

GsN.  Char.  Head  slender,  oontinuoiui  with  the  body.  Cephalic 
plates  normal.  Postfrontals  proportionally  large,  separated  from  the 
labials  to  which  they  approximate,  between  the  postnasal  and  ante- 
orbitaL  Two  nasals,  nostrils  in  the  anterior  plate.  No  loral.  An- 
tenor  orbital  one;  posterior  one  or  two.  Eyes  below  the  medium 
siie.  Body  slender,  snbcyliadrioal;  tail  tapering.  Scales  smooth  in 
in  15  rows.  Poetabdominal  scatella  bifid.  Subcandal  all  divided. 
Unioolor. 


1*  Tantma  coronata,  B.  k  G.— One  anteorbital,  two  postorbitals. 
Body  miiforxn  reddish  brown;  head  deep  chestnat-brown,  with  a  black  band 
the  neck  abore,  in  advance  of  which  is  a  narrow  lighter  space. 


Snout  prominent.    Vertical  plate  hexagonal,  anteriorly  and  pos- 
toiorly  acute.     Ocoipitals  slender,  rounded  exteriorly.     Postfrontals 
angnlar,  excluded  from  the  orbit,  though  extending  on  the  sides  of 
the  head.     P^frontals  triangular.     Eostral   proportionally  broad. 
Nostrils  situated  on  the  posterior  margin  of  the  prenasal  plate,  and 
visible  firom  above.     Postnasal  elongated,  contiguous  anteriorly  to 
the  anteorbital  plate,  and  above  to  the  postfrontal.     No  loral  plate. 
Dyes   rather  small,  circular.     Superciliaries  proportionally   large, 
angnlar.     Anteorbital  one ;  postorbitals  two,  all  angular.     A  large 
pretemporal  shield,  and  two  smaller  ones  behind.    Mouth  deeply  cleft. 
Xlpper  labials  7 ;  7th  the  largest ;  3d  and  4th  beneath  the  eye.     In- 
ferior labials  7 ;  4th  the  largest.     Mental  scutellsB  one  pair.     Body 
Cilender,  tail  rather  short,  tapering  into  a  point.     Scales  subelliptical, 
^^nsiderably  broader  in  outer  row. 

Ground-color  of  body  uniform  reddish  brown;  light  beneath. 
^Sead  deep  chestnut-brown;  upper  part  of  neck  with  a  blackish 
Isrown  half-ring,  covering  3  scales  in  length,  between  which  and  the 
Kaead  a  narrow  space  of  the  ground-color  exists,  across  the  tip  of  the 
oocipitals. 

temper  Co.j  Mus.      143+1.  36.  15.     8}.  I/5.  D.  C.  Lloyd. 


3.  Tantllla  gmclUa,  B.  k  Q,— Anterior  ud  pMtOTbitmli  one 
Color  nitifonn  greenlBli  brown  ftbOT«,  lighter  bentfttb;  b«kd  darker. 

Tertical  plftte  sabhexftgonftl,  much  Bfaortor  than  in 
Postfrontals  septrated  from  2d  upper  Ubial  bj  the  pOBtnual.  Nwtril 
in  tbe  postmir^  of  the  prenasil.  Ejes  vei;  small  and  cironlar. 
Superciliariea  proportiixiallj  smaller  and  narrower  Utan  in  T.  am- 
mala.  One  anteorbital  and  one  poatorbital,  both  angular.  Month 
deeply  oleft.  Upper  labials  6 ;  5th  and  6th  eqnallj  larger  than  the 
rest;  3d  and  4th  beneath  the  eye,  entering  sli^tly  into  the  criat 
Ulteriorly  and  posterit^y.  Temp<»al  shields  two,  namnr  and  da»- 
gated.  Body  slender  and  snboylindrical,  eoTO«d  abot«  wHk  nt 
rhomlxudal  or  elliptical  and  smooth  aealea,  eonsthataig  15  nvi; 
onter  row  bat  sUghtly  larger  than  the  three  or  four  sneeeeding  rows. 
1U1  Tuy  alender. 

Gioond-eolor  nnifbrm  greenisk  brown,  li^iter  beneath.     Held 
da^er. 

1S9+1.45. 15.    7).  If-      Cot-J.D. 
—     —  15. 
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Genus  OSCEOIiA,  Baibd  &  GmARfi. 

OsN.  Char.  Head  sabellipticalj  distinct  from  the  body.  Cepba- 
lio  plates  normaL  Vertical  hexagonal.  Postfrontals  very  large,  ex- 
tending to  the  upper  labials,  and  suppressing  the  loral.  Two  nasals, 
with  nostril  intermediat6^  One  anterior  and  two  posterior  orbitals. 
Mental  scutellas  2  pairs.  Eyes  large.  Body  slender,  subcylindrical. 
Tail  tapering.  Scales  smooth.  Postabdominal  scutella  entire.  Sub- 
oaudal  bifid. 


€IS€^Ola  elapsoldea,  B.  k  G. — Body  red,  crossed  by  pairs  of  black 
rings  enclosing  each  a  white  one.    Scales  disposed  in  19  rows. 

Stk.     Cakmaria  elapandeOf   Holbb.   N.   Amer.   Herp.   m,   1842,   119. 
PL  xxriiL 


Snout  projecting  over  the  lower  jaw ;  mouth  deeply  deft.     Verti- 
cal plate  hexagonal,  longer  than  broad  anteriorly.     Occipitals  large, 
elongated,  and  angular.     Postfrontals  very  large,  extending  to  the 
2d  upper  labial.     Prefrontals  proportionally  well  developed  and  tra- 
pezoidal.    Eostral  very  broad.     Nostrils  very  large,  occupying  the 
whole  inner  margin  of  the  nasals,  and  visible  from  above.     Ante- 
orbital  narrow,  resting  on  the  3d  labial.     Middle  of  the  eye  over  the 
commissure  of  the  3d  and  4th  labial.     Two  angular  postorbitals,  in- 
ferior one  situated  on  the  commissure,  betiteen  the  4th  and  5th 
labials.     One  large  temporal  shield,  anterior,  several  posterior  ones 
jnaaller.    Upper  labials  7,  6th  largest ;  inferior  labials  7,  5th  largest 
Sody  subcylindrical,  deeper  than  broad;  tail  forming  about  the 
«f{btk  of  the  total  length.     Scales  rhomboidal,  perfectly  smooth, 
(OOnstiiiitiiig  19  rows;  the  outer  row  slightly  broader  than  the 

^Iroiind-eolor  brilliant  red  above,  fading  belo^,  annulated  with 
ptin  of  jet-black  rings  from  head  to  anus,  and  three  pairs  on  the 
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tail,  each  pair  enclosing  a  white  ring.  Head  from  the  eyes  to  tbe 
snout  red,  vertical  plate  maculated  with  black.  A  black  bar  acron 
the  occipitals  to  the  temporal  shields,  and  another  on  the  neck, 
between  which  a  yellowish  ring,  narrow  above,  and  spreading  over 
the  angle  of  the  mouth,  post  upper  labials  and  inferior  sur&oe  of  the 
head.  The  black  rings  cover  from  two  to  three  scales,  and  the  inte^ 
mediate  white,  one  scale.  The  red  spaces  between  the  black  em- 
brace from  4  to  7  scales.  The  black  rings  taper  towards  the  sdei^ 
whilst  the  white  ones  are  spreading. 

CharUzton^  &  C.        175.  44. 19.    17i.  2f .  I>r.  S.  B.  Badker. 

In  a  specimen  from  Mississippi  there  are  21  pain  of  black  linp 
from  the  head  to  the  anus,  narrower  than  in  the  specimen  from 
Charleston,  and  interrupted  on  the  abdomen.  The  intermediate 
white  b  of  about  the  same  width  in  each.  On  the  tail  there  aie  5 
pairs  of  black  rings,  all  the  rings  at  the  same  distance  apart^  and 
equal  in  width  to  their  interspaces. 

Mmmtppi.  180.  54.  19.    17.  2f .  Br.  B.  F.  Bhnmui 
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Genus  STORERIA,  Baibd  &  Girabd. 

Gen.  Char«  Head  subelliptlc&l,  distinct  from  the  body.  Cephalic 
plates  normal.  Loral  plate  absent.  Orbitals,  two  posterior;  one  or 
two  anterior.  Nasals  two,  rather  large.  Body  small,  scarcely  ex- 
ceeding a  foot  in  length,  subcylindrical ;  tail  comparatively  short, 
tapering.  Dorsal  scales  15-17  rows,  all  carinated.  Abdominal 
scutellao  120-140 ;  posterior  one  bifid.  Subcandal,  all  divided,  from 
41  to  51  in  number.     Color  brown,  with  two  dorsal  dotted  lines. 


1.  Storeria  Deliayl^  B.  &  G. — One  anterior  and  two  posterior 
orbitals.  Dorsal  rows  17.  Gray  or  chestnut-brown  above,  with  a  olay- 
colored  dorsal  band,  margined  by  dotted  lines.  A  dark  patch  on  each  side 
of  the  occipital ;  a  dark  bar  between  this  and  the  eye,  and  two  below  the 
orbit. 

Stn.     Tropidonotua  Dekayi^  Holbb.  N.  Amer.  Herp.  Ill,  1842,  58.    PI.  sir. 
— Dekat,  N.  York  Fauna.  Rept.  1842,  46.     PL  ziv,  fig.  80. 
Tropidonotut  ordinatuty  Stobeb,  Rep.  Rept  Mass.  1839,  228. 

Body  rather  thick  in  the  middle,  tapering  to  the  tail  and  head, 
both  of  which  are  small  and  slender.  Eyes  small.  Nostril  princi- 
pally in  the  prenasal.  Seven  upper  labials  on  each  side.  Lower 
labials  seven,  of  which  the  4th  and  5th  are  very  large,  extending 
quite  to  the  mental.  A  second  plate  parallel  with  the  6th,  rather 
longer.  Exterior  dorsal  row  of  scales  largest,  rest  diminishing  gra- 
dually to  the  back. 

Color  grayish  brown,  sometimes  chestnut-brown  above  and  on  the 

sides,  with  a  dorsal  stripe  extending  from  occiput  to  the  end  of  the 

tail,  of  a  decidedly  lighter  tint,  and  about  three  and  two  half-scales 

in  width.     This  is  bordered  along  each  outer  edge  by  a  series  of 

rounded  brown  dots,  occurring  at  intervals  of  about  two  scales ;  of 

these  there  are  about  70  pairs  from  occiput  to  anus.    Each  dot  occu- 

piies  generally  a  single  scale,  but  is  sometimes  seen  on  the  skin  on 

side.    On  separating  the  scales,  the  skin  on  each  side  of  the 

lateral  row  of  scales  exhibits  a  second  series,  similar  to  and 
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bltornnting  with  the  Erst.  A  third  series  opponte  to  the  first  ud 
Bltnrnuting  with  the  2d,  is  seen  nloog  the  2d  row,  and  there  are  evea  ' 
tnuMs  of  n  fourth  between  the  abdominal  and  Srst  dor^l  series.  Of 
those  only  the  first-menlionod  series  is  visible  under  ordinary  drrom- 
BtancoB,  And  is  generally  only  to  be  made  out  on  aeparating  the  scal^, 
the  color  only  ocoasiooally  being  shown  on  thoir  margins.  The  first 
pair  of  dots  just  behind  and  aoroas  the  angle  of  the  jaw  is  enlarged 
into  t  oresoentio  pal«h,  ooncave  before.  A  second  narrow  vertical 
jMtoh  of  black  across  the  sides  of  the  head,  anterior  to  a  point  half- 
way between  the  Grst  and  the  eye ;  this  sometimes  interrupted  in  the 
midilla.  The  postorior  margins  of  the  3d  and  4tb  (sometimes  the 
2d)  labials  bloclc,  showing  two  vertical  lines  below  the  orbit.  Plates 
on  top  of  head  mottled  eheatnat-brown. 

Color  boDoath  grayish  white,  with  one  or  two  blade  specks  near 
Uie  exlorior  edge  of  each  jcale.     Tail  unicolor. 

Id  soma  spocLroeos  the  browo  of  the  aides  increases  in  depth  to  the 
donal  strips.  In  some,  too,  a  tnnsrerw  bar  oonnects  the  Uteial 
^MtiMnn  dMbsck. 

Id  d  voiy  young  spedmen  froai  Qrone  He,  the  colon  an  datk 
ehsstant  aboro,  with  the  iotraval  bWwem  tbe  oedpiial  patchsi  and 
iko  Mpbalio  plates  and  orbit  whits,  enaad  bj  a  wrtia]  black  line 
00  tbo  anglo  of  tbs  OMUth.     LoBgth  41  inekcft. 
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3.  Storerla  flCClpltO-macnlata,  B.  &  G.— Orbitals  l,  two  an- 
terior, two  posterior.  Dorsal  scales  in  16  rows.  Above  gray,  or  chestnut- 
brown,  sometinies  with  a  paler  Tertebral  line ;  beneath  red  or  salmon-color. 
Three  distinct  light  colored  spots  behind  the  head,  and  a  smaller  one  on 
the  4th  or  5th  upper  labial. 

8tk.     IVopidonoius  oeetpUo-^naeukUWf  Stobxb,  Rep.  Rept.  Mass.  1889,  230. 
Coluber  vermstutf  Hallow.  Proc  Acad.  Nat  So.  Philad.  Ill,  1847,  274; 
and  ToL  IV,  1849,  246. 

Nostril  almost  entirely  in  the  prenasal  plate,  in  some  cases  the 
postnasal  not  entering  at  all  into  it.  Five  to  six  upper  labials, 
increasing  in  length  posteriorly,  lower  labials  6  to  7,  similarly  con- 
stitated.  Vertical  plate  hexagonal,  shield-shaped.  Muzzle  rather 
broad,  eyes  larger  than  in  S,  Dekayx, 

Color  above  light  chestnut-brown,  sometimes  chestnut-gray,  at 
others  olivaceous :  a  paler  vertebral  line  from  occiput  to  end  of  tail, 
about  three  scales  in  width;  on  each  side  of  this  may  be  seen  a 
series  of  minute  brown  spots,  produced  by  the  brown  bases  of  the  scales 
in  the  3d  row  on  each  side  from  the  central  series.  Sometimes  the 
brown  covers  the  whole  scale,  and  gives  rise  to  two  dorsal  lines;  at 
others  it  is  almost  entirely  wanting,  and  this,  connected  as  it  gene- 
rally is  with  a  less  distinct  vertebral  band,  gives  the  impression  of  a 
uniform  tint  above.  Upper  margin  of  the  exterior  dorsal  lines 
brighter  yellowish,  giving  the  effect  in  some  cases  of  a  lateral  narrow 
light  line.  Abdomen  in  life  salmon-color,  in  alcohol  whitish  yellow, 
with  the  sides  finely  mottled  with  dark-brown,  sometimes  obsoletely, 
at  others  constituting  very  distinct  bands.  These  generally  do  not 
encroach  upon  the  dorsal  scales.  Occasionally,  however,  the  middle 
of  the  exterior  row  of  scales  exhibits  a  dark  stripe.  Immediately 
behind  the  occipital  plates,  and  on  the  median  line,  is  seen  a 
dull  salmon-colored  blotch,  on  each  side  of  which,  over  the  angle  of 
the  jaws,  is  a  similar  smaller  one.  The  intervals  between  these 
blotches  sometimes  darker.  A  small  salmon-colored  spot  on  the  4th 
or  5th  upper  labial,  behind  the  orbit.  Plates  on  the  top  of  the  head 
blotched  with  darker.     Lower  jaw  minutely  dotted  with  brown. 

Description  of  a  living  specimen  caught  at  Westport,  N.  Y.,  Au- 
gust, 1847.  —  "Iris  dark  chestnut,  rather  lighter  above  and  ex- 
ternally. General  color  above  dull  chestnut-brown.  Attentively 
examined,  however,  when  wet,  there  is  seen  a  faint  dorsal  stripe  of 
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lighter  color,  bordered  by  &  line  on  eub  ude  of  darker,  wliioh  biu 
off  la  the  abdomioal  scutelUe  until  the  color  ia  the  same  aa  the  donil 
line,  or  even  lighter.  Behind  the  bead  are  three  light  jellowiih 
brown  occipital  spots.  Whole  under  parts,  except  the  cbin  or  throat, 
bright  brick-red.  Chin  and  throat  white,  mottled  finelj  with  giaj 
and  black,  like  pepper  and  salt.  An  irregularly  defined  etripe  of  the 
same  iDottliog  along  the  sides,  from  head  to  tuna,  croemiig  the  ab- 
dominal scntelUe  near  the  outside." — S.  F.  Baird,  Mm. 
Wntj>ort,  N.  r.       124+1.  43.  15.    n-  U-  8.  V.  Bmi. 

Fbrt/and,  Me. Prof.  CaldwdL 

Lake  Superior.  —    —   — Prof,  ftgtiiif 

Marine,  Hwe.  — Dr.  P.  R.  H*^. 

Foiiurt/,  Fi^.  — S.  F.  BainL 

Mailrid,  y.  r.         128+1.  50.  15.     11.  2J.  E.  A.  Sayton. 

J\tttl>urt/k,  Pa,  — O.W.  PahuMtoek. 

Fbtlirtttr,  ft.  —    _    _ Mr.  Sheaftr. 

Olarfcrioii,  S.C. Dr.  S.  B.  Bwiw. 

AHderton,  S.  C. MUa  C-  Pai^ 

ftmr^'a.  —    —  — Major  heamtt. 

A  TcTj  stKHigly  marked  Tuiety,  which  the  cooditkiii  of  the  ^eci- 
Bcna  does  not  allow  as  to  characteriie  or  deteraine  as  a  spedn,  ii 
seen  in  indindoats  from  Cbarlestoo  and  An^non,  S.  €.,  in  which 
the  Kdy  is  dark  ^late-blue.  exe«pt  the  middle  third  of  the  abdoB«% 

whiob  is  jellowlsh  whii*.  The  d.>r<al  lines  of  bV-k  d-Ms  are  riable 
ihivu^h  the  grt>tmJM>,ilor  :  the  lateral  lighter  line  is  soinwlt  per- 
ceptibk.     The  ibive  occipital  ^p^>^  aihl  that   on   the  labiak,  are 


CkaHett:.! 
Ja</*T«>a 


,5.  r 


S'mr  Jlnmandt  Cart,  £jf-  11$ 


— Pr.S.BBwiff 

125-^1.  .^3-  15.     Si,  ft-  Mispr.Piine. 
. .       ,  I  IV.  B.  F. 


atpcuNW  Erm  FtetsbtttrH.  Pa^  whoe 
JMl  mtaAmei.  At  wetwhrat  foipe  ■ 
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Oenims  l¥EiVO]yA,  Baibd  &  Oirard. 

Okn.  Chab.  Head  small,  conical,  slightly  swollen  on  the  tempo- 
ral region,  though  not  separated  from  the  body  by  a  contracted  neck. 
Snout  protruding  beyond  the  lower  jaw.  Mouth  moderately  cleft. 
Eyes  yery  small.  A  broad  and  short  vertical ;  two  or  three  pairs  of 
firontals.  Occipitals  very  small,  the  size  of  the  superciliaries.  One 
nasal,  a  posterior  one;  nostril  between  it  and  the  prefrontals,  which 
extend  over  the  place  occupied  elsewhere  by  the  prenasal.  Loral 
united  with  postf^ontals  or  separated.  One  very  large  anteorbital ; 
two  or  more  postorbitals.  Numerous  small  temporal  shields.  Scales 
very  small,  lozenge-shaped,  smooth,  in  45  dorsal  rows.  Postab- 
dominal  scutella  not  divided.  Subcaudal  all  entire.  Unicolor. 
Tail  proportionally  short,  stout, -terminating  blunt. 

Stn.    Wenona,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1852, 176. 


1.  Weneaa  plnmbea,  B.  &  G.— Uniform  bluish  lead-color  above ; 
vniform  yellowish  white  beneath.  Three  pairs  of  frontal  plates.  Middle 
pair  united  with  the  loral,  and  thus  extending  to  the  labials.  Labials  not 
entering  into  the  orbit.    Dorsal  scales  in  45  rows. 

Snr.     Wenona  phmbea,  B.  &  G.  Proc.  Acad.  Nat  Sc.  Philadf  YI,  1862, 176. 

Upper  surface  of  head  slightly  convex,  snout  rounded  and  promi- 
Mflt.  Vertical  plate  as  broad  as  long,  obtuse  angled  anteriorly, 
foiinded  posteriorly.  Postfrontals  small  and  triangular,  the  smallest 
•<)#  all  the  frontals.  Middle  frontals  subangular,  transversely  eloir- 
gated,  reaching  the  labials  at  the  commissure  of  the  2d  and  Sd, 
ooenpjing  the  place  of  the  loral.  Prefrontals  angular  posteriorly, 
founded  anteriorly,  reaching  the  first  labial,  and  occupying  the 
phiee  of  the  prenasal.  Rostral  broad  and  large.  Postnasal  subtri- 
tngolar,  elongated,  apex  directed  backwards.  Nostril  vertically 
doagated,  situated  between  the  lateral  expansion  of  the  prefrontals 
md  the  postnasal.    Occipitals  quite  small,  and  united  in  one  plate, 


uo 
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perhaps  uoidentallj.  Anteorbital  snbpjrftmiil&l,  apex  reaetimg  the 
tipper  surface  of  head,  touching  the  vertical,  and  produced  between 
the  Huperoiliaries  and  poalfrontals.  Supereiliaries  subqnodrangnlir, 
more  developed  on  the  Harface  of  the  head  than  in  the  orbit.  Thr» 
postorbitals,  nrith  rounded  margins,  upper  oue  elightlj  the  largest, 
ritnated  near  the  upper  surface  of  head,  and  might  be  eonsideRd 
■s  a  second  superciliary.  Two  suborbitals ;  anterior  larger,  eah- 
hexagonal,  situated  above  the  commissure  between  the  4th  and  5th 
labials ;  posterior  rounded,  oblong,  above  the  posterior  half  of  the 
6th  labial.  Temporal  shields  numerous  and  small,  scalelike.  Cleft 
of  mouth  slightly  arched  upwards.  Upper  labials  9 ;  three  anterior 
ones  much  higher  than  the  rest ;  5th  broadest,  none  reaching  the 
orbit.     Lower  labials  inconspicuous ;  three  anterior  ones  the  largeol- 

Bod;  subcjlindrical,  deeper  than  broad ;  abdomen  comparatiralf  ' 
narrow.  Tail  short,  thick,  blunt  at  its  exticmitj.  Scales  saall, 
irregular,  subelliptical,  or  subloienge-shaped ;  on  the  ooter  row  mj 
large  proportionallj,  hi^cr  than  long.  In  the  2d  row  the  tctlee  aie 
still  larger;  but  in  the  remaining  rows  ihejr  become  anifMnly  Bna]^ 
Maroelj  diminishing  towards  the  middle  line  of  At  \mA.  Ob  ihe 
tail,  however,  the;  are  somewhat  larger. 
Fi^SoMdfOr.     206.37.45.    Hf- 21-  (oodqt.)  KzpLEiped. 


I,  B.  A  Q.—Vaitum  iwbd-eabr  aben.  dall 
ytUaw  btmMlk.  Tw*  paira  aC  froatal  plate*.  Am  BBgalar  IsnL  tJfftf 
'MbantMktabUla  MHziogiBbi  tk*  orbit.  A  auIL  aatariw  larlMal  W- 
tww«  tb*  p«*tfr««taU.    DotMl  aMlea  ia  <5  Mwa. 

Sts.    ir«i««iMMKB.I:a.Pne.JUtti.Sat.8cTkiI»d.fXISStlTt 


Uppw  HfiHa  «f  &Md  lat,  warn 


punof  ft«BtdaCBtj;pwlfantdBHM>b  b 
M  tb«  nib  sUe  a  ootfiDaoK  plaia  witk  tke  hnl.  wUM  •■  iW  M 
nde  tke  lonl  b  dMMt  &«■  IW  ra«&«tal  vhack  ilalf  is  a^gahc 
fMfroMifa  MbN^^.  «lMfi«  M  tfe  fe«  ^««  UU  ad  «M. 
pTingthTpUoeof  tfc>|aiMaJ,    Bmb^  hna^  •fcnw  mM  aWic 
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irregalarly  rounded.  Three  subangolar  and  polygonal  postorbitals. 
Numerous  temporal  shields  of  the  size  of  the  postorbitals,  and  but 
slightlj  larger  than  the  scales.  Cleft  of  mouth  horizontal.  Upper 
labials  9 ;  the  5  anterior  ones  higher^  the  4th  and  5th  entering  into 
the  orbit.  Lower  labials  10 ;  the  4  anterior  ones  larger  than  the 
Testy  which,  as  in  F!  plumbea,  are  not  conspicuous. 

Body  subcylindrical,  deeper  than  broad ;  abdomen  narrow.  Tail 
short  and  thick,  blunt  posteriorly.  Scales  as  in  IF.  plumbea,  only 
proportionally  smaller. 

Fuget  Sound,  Or.    210.  34.  45.    15i.  2y^9.  (on  dep.)  Ezpl.  Exped. 


142  RBNA. 


Genus  RE  IV A,  Baird  &  Oirabd. 

Gen.  Char.  Head  slightly  depressed  and  continiioiiB  with  ikb 
body.  SdohI  blunt  and  rounded,  overlapping  oonsiderably  the  lower 
jaw.  A  large  rostral  plate.  One  nasal.  A  pair  of  fronto-nasals.  One 
eye  shield,  or  ocular.  A  pair  of  parietals.  A  pur  of  postparietab. 
Medial  row  of  scales  extending  over  the  head  to  the  rostraL  Nosteilfl 
lateral,  oblong,  situated  between  the  nasal  and  fronto-nasal.  Eyes 
not  conspicuous.     Mouth  inferior,  semilunar. 


1.  Rena  dlll€l§,  B.  &  G. — Reddish  brown  above;  redctiab  white  be- 
neath. Fifteen  rows  of  seales.  Body  depressed.  Eye  shield  separated  bj 
a  small  plate  Arom  the  series  representing  the  yertlcaL 

Body  slender,  elongated,  rather  stouter  posteriorly  than  anteriorly, 
depressed,  broader  than  deep.  Tail  very  short,  subcorneal,  bluntly 
terminated,  about  y^  of  the  total  length.  Rostral  rounded,  taper- 
ing, separating  the  fronto-nasals  for  nearly  their  whole  length. 
Fronto-nasals  proportionally  large,  tapenng  upwards,  and  undulat- 
ing. Nasal  subtriangular,  nostril  situated  on  the  middle  of  its  upper 
margin,  close  to  the  fronto-nasal.  Eye  shield  large,  elevated,  irregu- 
larly oblong,  extending  to  the  top  of  the  head  from  the  margin  of 
the  jaw.  Parietal  and  postparietal  similar,  transversally  elongated, 
the  postparietal  somewhat  larger.  Four  shield-shaped  scales  in  a 
longitudinal  series  between  the  postparictals,  parietals,  eyeshield, 
fronto-nasals  on  each  sides,  and  the  rostral  in  front,  occupy  the  place 
of  the  vertical.  On  the  crown,  and  just  above  the  eye-shield,  is  a 
small  semilunar  plate,  separating  it  from  the  series  just  described, 
and  probably  the  homologue  of  the  supraorbital.  The  margin  of  the 
upper  jaw  is  formed  in  front  by  the  rostral;  on  the  sides  next  to  the 
rostral  by  the  nasal,  behind  which  is  a  subquadrangular,  obliquely  ele- 
vated labial,  limited  above  by  the  fronto-nasal,  and  posteriorly  by  the 
eye-shield,  which  enters  likewise  in  the  upper  labial  series.  Pos- 
i<nor  to  the  eye-shield  is  a  subtriangular  labial  at  the  angle  of  the 
jaw,  approximating  above  the  parietal,  and  limited  behind  by  the 
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postparictal  and  the  beginning  of  the  scales.     Inferior  labials  four, 
similar  to  the  scales  under  the  throat. 

The  scales  present  a  great  uniformity  throughout  the  whole  length 
of  the  body ;  a  little  smaller  beneath  than  above. 

^0^1^XriZ%}   le-'gt'^  7i.  tail  ,V    Col.  J. D. Graham. 


3.  Rena,  ImilllllSy  B.  &  G. — Uniform  chestnut-brown,  lighter  be- 
neath. Scales  in  16  rows.  Body  cylindrical.  The  eye-shield  in  contact 
with  the  longitudinal  series  on  top  of  the  head. 

Body  very  slender  and  cylindrical.  Tail  short,  conical,  tapering, 
not  acute,  -^  of  the  total  length.  Head  less  depressed.  Eyes  and 
nostril  more  distinct  than  in  the  preceding  species.  No  supraorbitals. 
Postparietals  much  smaller  than  the  parietals.  Scales  on  the  abdo- 
men larger  than  on  the  back. 

Valliecitas,  CaL  length  6.  tail  4.  Dr.  John  L.  Le  Conte. 
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Species  examined,  of  which  no  specimens  are  in  possession 
OP  THE  Smithsonian  Institution. 


CrolalUS  ore^onus,  Holbr. — Grayish  ash  above,  with  narrow 
lighter  lines  decussating,  so  as  to  form  dorsal  and  lateral  rhomboids,  with 
the  angles  all  sharp  and  well  defined,  and  their  margins  within  the  light 
lines,  black.  Beneath  black.  The  dark  postocular  yitta  passes  above  the 
labials  without  coming  into  the  edge  of  the  mouth.  A  light  line  across  the 
head  through  the  middle  of  the  superciliaries. 

Stn.     Crotalui  oregonus^  Holbb.  N.  Amer.  Herp.  Ill,  1842,  21.     PI.  iii. 

The  only  known  specimen  of  this  strongly  marked  species,  and 
the  same  as  that  upon  which  Dr.  Ilolbrook  based  his  description,  is 
too  much  shrivelled  to  admit  of  accurate  description.  In  its  general 
features  it  has  a  close  resemblance  to  C.  adamanteus,  like  it,  having 
the  back  crossed  by  decussating  light  lines,  enclosing  transversely 
elongated  rhomboids,  with  all  the  angles  sharp  and  well  defined. 
Of  these  rhomboids  there  are  about  32  from  head  to  anus. 

The  general  color  is  grayish  ash,  the  decussating  lines  being  of  a 
lighter  tint  of  the  same.  Along  the  margins  of  the  lozenges,  and  just 
within  the  light  lines,  is  a  black  border.  Scutcllao  black,  with  ash- 
oolored  margins,  the  width  of  the  ash-color  diminishing  from  the 
head  to  the  tail.  There  is  a  narrow,  well-defined  line  across  the 
head,  just  above  the  middle  of  the  eye,  which  then  appears  to  be 
oontinuous  along  the  edge  of  the  superciliaries  to  the  angle  of  the 
jaw.  A  second  white  line  starts  between  the  nostril  and  the  eye, 
and,  passing  back  under  the  eye,  strikes  the  edge  of  the  mouth  at  the 
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Ttb  labial,  and  ezUnda  along  to  thq  angle  of  the  month  :  the  endi  of 
tlio  antorior  lines  on  opposite  udes  scarculy  appear  to  meet  on  the 
top  of  the  head.  Tbe  vitta  between  these  two  light  lines  ia  da^ 
ub,  roarginod  with  blaok,  and  passes  back  above  tbe  labiaJa  to  the 
aoglu  of  tbe  mouth.  The  space  in  &ont  of  the  second  line  is  black, 
except  a  short  narrow  line  prodaced  along  the  labials  anteriorly  as  a 
bniuub  of  the  lino  in  front  of  the  eye.     £dges  of  tbe  noetrit  ligbL 

The  animal  is  quite  young,  there  being  but  a  single  button. 

An  importaot  feature  of  distinction  from  G.  adamanleut  Is  seen  in 
the  fact  tbnt  the  dark  lino  on  tbe  side  of  the  head  pasees  above  the 
labials  to  the  angle  of  the  month,  instead  of  passing  rery  directly 
down  to  the  edge  of  tbe  mouth,  oonnderably  anterior  to  the  angle. 
The  sharpneu  and  close  approximation  of  the  rhomboida  distingntdi 
it  from  the  other  Western  species.  Tbe  bead  is  mach  longer  in  pro- 
portion than  in  C.  luci/er. 

From  the  collection  of  the  Academy  of  Nattual  Sciences  of  Phila- 
delphia. 
t\jiumbia  Sitrr.  177.  22.  —     12}.  If.  TlHimaa  XnttalL 


EMalnIa  C*n«lniia.  a  &  G.— Donal  mn  of  (cals  21.  aO  eari- 
■Bl«<l.  Btack.  «itli  ■  donal  light  tlripcv  and  ilie  asnal  latoal  itiipM  i«- 
pU\'*d  t>T  a  Mrirs  of  distinct  falmi^n-ci'limJ  jpoia. 


HiLii-«.  Pr«-  icai  Sat  Se.  PhEai  VL 
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IVerodIa  nlgrcr,  B.  &  G. — Head  ellipsoid,  anteriorly  blunt,  flattened 
aboTe.  Vertical  plate  Tery  long,  subhexagonal,  slightly  concave  on  the 
Bides.  Three  postorbitals.  Loral  and  nasals  proportionally  large.  Dorsal 
scmles  in  28  rows.  Color  nearly  uniform  dark-brown  on  the  back,  macu- 
lated on  the  flanks  and  abdomen. 

Sth.     Tropidonotut  niger,  Holbb.  N.  Amer.  Herp.  IV,  1842,  87.    PI.  ix. 
Water  Adder. 

* 
Body  more  slender,  and  head  larger  than  in  N,  sipedon,  though 
provided  with  23  rows  of  scales,  all  of  which  are  carinated.  The 
scales  of  the  outer  row,  however,  are  very  large,  proportionally  more 
80  than  in  N.  npedouy  the  nearest  relative  of  this  species.  The  pre- 
frontals are  triangular.  The  vertical  plate  is  more  elongated  than  in 
Nl  npedcuy  whilst  the  occipitals  are  smaller.  The  nasals  and  loral 
are  also  larger,  as  are  the  lahials,  though  their  number  is  the  same 
in  both  species.     The  prefrontals  are  triangular. 

Ground-color  chestnut-brown,  with  the  scales  streaked  with  black 
on  the  dorsal  region,  whilst  the  flanks  are  mottled,  so  as  to  appear 
darker.  The  head  beneath,  and  the  middle  of  the  abdomen  on  the 
anterior  portion  of  the  body  are  yellowish.  The  sides  of  the  abdo- 
men, and  posterior  portion  of  body  and  tail,  are  densely  maculated 
with  black,  almost  entirely  black  beneath  the  tail. 

From  the  Cabinet  of  the  Academy  of  Natural  Sciences. 

Massachusetts.  141+1.  66.  23.     28}.  6}.       Dr.  D.  H.  Storer. 


Iff^rodla  rtaomblfer,  B.  &  6. — Vertical  plate  elongated,  narrow, 
tides  nearly  parallel.  Dorsal  scales  27 ;  scales  all  carinated.  Postorbitals 
two  on  one  side,  three  on  the  other.  Labials  8,  6th  highest.  A  dorsal 
series  and  a  lateral  on  each  side  of  quadrate  blotches;  the  alternating 
blotches  of  opposite  sides  connected  across  the  back  by  dark  lines  passing 
into  the  dorsal  series. 

Stn.  Tropidonotua  rhombifer,  Hallow.  Proc.  Acad.  Nat.  Sc.  Philad.  VI, 
1852,  177. 

Ground-color  light  brown,  or  when  the  epidermis  is  removed, 
bluish  ash.  The  dorsal  dark  spots  are  50  in  number  from  the  head 
to  the  tip  of  the  tail,  the  35th  opposite  the  anus.  The  lateral  bars 
alternate  with  the  preceding :  they  extend  between  the  edges  of  the 
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■bJomen  Md  tbo  Oth  or  10th  rova  of  scales,  and  are  about  one  nd 
a  bolf  BcalcB  loog,  separated  by  int^tra)"  of  2i  or  3  scales.  The  datk 
bars  crossing  tbo  back  obliquely,  snd  coonectiDg  the  altematiiig  bin 
of  opposite  sides  by  their  decuiisatioD  and  slight  confluence,  form  ths 
dorsal  series  of  blotches.  These  lines  are  about  half  the  width  of  die 
vertical  bars,  appearing  like  their  bifurcations.  They  divide  tba 
back  into  a  succession  of  transversely  elongated  hexagons  of  the 
grouod-color.  The  dark  markings  are  confined  to  the  skin  and  the 
basal  halves  of  the  scales,  the  tips  of  these  in  all  cases  being  of  the 
'ground-color.  Beneath  yellowbh  vliite,  blotched  along  each  side 
vith  darker. 

Collected  by  Dr.  S.  W.  Woodhoose,  on  the  Arkansas  river  and  ita 
tributaries,  near  the  northern  boundary  of  the  Cieek  oatiMi,  aod  in 
possession  of  the  Topographical  Bureau. 
jlri-«««w  River.    141+1.  70.  27. Dr.  S.  W.  Woodhotwe. 


Xcrodla  transversa,  B.  &  G 


r,  Hulov.  IVx.  Acad.  :«at.  Sc  Philad.  TI, 


Owing  to  the  imper((«l  Mndition  of  the  specimen  npon  whieh  diii 
spe«ios  was  founded,  it  has  been  impossible  to  determine  iu  ime  af- 
fiuiiit's  i^exivpt  the  gt-ncric^,  alth^'u^h  str-'n^Ir  ^tL^pevung  it  to  be  the 
same,  or  at  kast  vtrv  simiiar  lo  .V.  li;,,r\ .  itu.  B.  i  G.     If  thev  be 


(he 


.  ^f  IV.  I!-::-, 


^v<:^T^.■r.: 
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MastlcopUs  flagrelUformls,  B.  &  G. 

A  young  individual  in  the  cabinet  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  and  labelled  "  Coluber  reticularis^  Daud./' 
present  the  following  characters,  after  long  preservation  in  alcohol : — 
Above  white,  with  a  series  of  transverse  dark  bars  across  the  back, 
extending  from  head  to  tail,  about  two  scales  long,  and  crossing  from 
one  side  of  the  abdomen  to  the  other.  There  is  a  faint  indication  of 
darker  lateral  lines  extending  through  the  centres  of  the  lateral  rows 
of  scales.  Beneath  white,  with  two  series  of  brown  dotted  lines  ex- 
tending from  the  chin  for  about  one-fourth  of  the  length.  Plates  on 
the  top  of  the  head  yellowish,  with  darker  margins. 

South  Carolina. 17.     19.  4i.  Acad.  Nat.  Sc. 


K^J 
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Species  described  by  authorb,  but  or  vsich  no  spxcmRa 

COULD  BE  OBTAINED. 


1.  Toxlcoptali  atroAiBCHS,  Tummt.— Bod;  ftlMT«  duky,  vitt 
lifht  rhomboidal  dorsal  blotches  of  sraok;  graj,  disappekring  entirelj  new 
tha  (ail,  irhtch  b  black. 

Stk.     TbitnpAu  mtnfateut,  TuioiT.  Ann.    Lfc.   Sat.   Hist   K.  T.   m, 
less,  190. 
JccafuM  afrqfWteiu,  Troost.  ibid  180. 
TV^cMoeepiafiit  ofrc/iiKM,  HoL».  M.  Amer.  Herp.  in,  1842,  43.     PL  it. 

"  Upper  part  of  the  head  dark-brown,  bordered  with  gr»j,  whidi 
berames  lighter  behind  the  ejes,  with  a  dark  loDgitadioil  spot  reaeb- 
ing  from  the  orbit  to  the  Ijmpanil  bone?.  CpP^'  ^'P  white,  tenoi- 
Dating  near  the  tip  in  gray.  Body  dn*k_v,  yariegated  with  browD 
spots  of  smoke-gray ;  broadest  on  the  bai-k.  and  dL-^appi.^ir  on  the  tail, 
which  is  black.  Tbtoat  marked  with  blaok  aci  wh:[e.  the  latur 
ooW  predominating;  belly  irrvgutariy  sp-Mtt-d  with  Uick  and  wbit<, 
darkest  towards  the  tail,  and  in  all  pans  the  whi;e  is  micntely  dotted 
with  black."— Holbrook. 
7c-HHfsftv.  133.  2ii-^l?.  —    is.  3-.  IV.  G.  Troojt 

The  species  prob*blj  beloncs  re»Uj  to  the  ^eoss  Ajkittr^ea, 
BcaoT. 

».  r*labcr  t«st«CC«S.  Sir.—-  E*Jt  afc;»«  F«it  taais^^Kaai  « 

Sn.     C^ia-  infat«M.  SaT  te  Lmm't  bf^  Bi^k?  Via.  H.  IfOL  «- 
n^u-  .ttiKW.  Ac»i.  Sat  St.  tti^  V.  isr.  MS;  a>J  iiti-  k  Firs.  Ku. 
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^^  Head  subovate,  elongated,  the  snout  produced  slightly  and 
rounded.  The  form  of  the  head,  as  well  as  the  plates  that  cover  it, 
and  the  disposition  of  the  ejes  and  nostrils,  appear  in  the  preserved 
specimen  to  be  precisely  similar  to  those  of  Ccluber  constrictor.  The 
body  is  long  and  slender,  and  is  covered  with  large,  smooth  hex- 
agonal scales  above,  and  with  broad  plates  below.  The  tail  is  long 
and  slender.  The  whole  upper  surface  of  the  animal  is  pale  brick- 
dust  color,  the  abdomen  and  below  brighter  red." — Holbr. 

Rockjf  Mu,  198.  80.  —    62.  —  Thos.  Say. 

The  figure  represents  the  postabdominal  scutella  as  divided.  The 
species  perhaps  belongs  to  the  genus  Masticophis,  more  dorsal  rows 
being  represented  than  probably  belong  to  it.  It  may  prove  to  be 
Masiicophis  Jlavu/iUariSj  B.  &  O. . 

3«  Coluber  Sayl,  Schl.  (non  Holbb.) — General  color  reddish  orange, 
with  a  dorsal  series  of  transverse  blotches,  forming  bands  towards  the  pos- 
terior region  of  the  body.    Flanks  mottled  or  maculated. 

Stn.     Coluber  iSayt,  8chl.  Ess.  Phys.  Serp.  Part,  desor.  1837,  167. 
Coluber  mdanoleueut  var.  Say. — Habl.  Joum.  Acad.  Nat.  Sc.  Philad.  V, 
1827,  360 ;  and  Med.  &  Phys.  Res.  1835,  128. 

'^  This  species  is  beyond  all  dispute  one  of  the  handsomest  of  the 
genus  (^Coluber) J  and  as  well  characterized  by  the  shape  of  its  snout 
and  the  plates  of  its  surface  as  by  the  beautiful  reddish  yellow  tint 
predominant  over  all  the  regions  of  the  body.  The  back,  however^ 
is  of  a  deeper  chestnut-brown,  in  the  midst  of  which  the  ground-color 
appears  in  the  shape  of  numerous  transverse  and  oval  blotches  :  these 
two  tints  constitute  towards  the  posterior  region  broad  and  alternat- 
ing bands,  extending  to  the  inferior  surface.  The  anterior  region  is 
deeper  in  color,  spotted  or  maculated  with  black  like  the  abdomeUi 
or  else  exhibiting  large  patches  of  this  same  tint. 

'<  The  head  is  distinct  from  the  neck,  and  covered  with  plates,  the 
Tertical  of  which  is  a  spherical  triangle  almost  equilateral ;  the  oo- 
cipitals  are  noticeable  for  their  small  size ;  the  labials  are  large,  and 
iBftr^ed  with  black,  but  are  not  to  be  distinguished  from  the  scales 
df  the  body,  which  are  lanceolated,  provided  with  a  carina,  and  dis- 
jmd  in  25  rows. 

'  y*'**  9%€re  are  three  postorbital  plates  and  but  one  anteorbital,  pre- 
*^^^  by  a  very  small  loral.    The  snout  is  conical^  and  terminated 
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by  a  plate,  vliicb  has  the  shape  of  a  prominent  noee,  on  each  Bide  of 
which  ore  the  aasab.  Our  specimea  hag  two  p&ira  of  postfrontali 
dispoeod  on  a  BiDgle  transverse  row. 

"  The  bones  which  constitute  the  Gbull  are  stouter  than  in  (he 
other  species  of  Ciiliiher.  The  tjmpanam  is  longer^  and  the  nualt 
etongalcd.  The  in  term  axil  htrj  is  very  depressed.  The  teeth  tura  all 
of  the  flame  length." — Schlegel. 

The  specimen  described  was  broagbt  from  the  Rocky  Monntaiu 
by  BIr.  Say,  and  presented  to  M.  Scblegcl  by  Charles  L.  Bonaparte. 
JUissouri.  2:21.  55.  25.     —    about  4  feet. 

The  species  here  referred  to  belongs  nndonbtcdly  to  the  genua 
Pitnii/ihix.  The  general  nyslcm  of  coloration,  the  peculiar  shape  and 
etnipture  of  Ihc  snout,  and  the  presence  of  two  paita  of  postiroatal 
plalosj  are  characters  which  this  genus  alone  possesses  in  the  manner 
just  described. 

Ab  to  Say's  variety  of  Coluber  mflanolruenf,  as  given  by  Hariao, 
it  is  introduced  into  the  synonymy  with  some  danbL 


4.  Coluber  vertebralls.BL,usv,— "BoJdiih  velUv  or  pale  r«d, 
iDArblrd  nith  Jtrp  brovD.  Tormlng  a  Jcrsil  uaU^J  !«ri««  in  the  shape  of  a 
EUiVf^sidQ  of  t«ott>>Df  of  G^h  T«rlct<r».  becomicg  ifolilr.1  md  more  ^wrt 
towarJj  the  posterior  region." 
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tion  an  exterior  pair  of  postfrontals,  are  the  characters  which  lead  us 
to  this  belief.  Ite»  generic  affinities,  however,  cannot  be  determined 
without  specimens  in  hand.  The  smooth  scales  would  militate 
against  the  supposition  of  its  being  a  Pituophis. 

5.  Coluber  (Ophl§)  California^,  Blainv.—<<  Yellow,  lighter  be- 
neath, darker  above,  with  six  longitudinal  bands  more  or  less  eft'acod,  and 
more  or  less  anastomosed,  of  a  black  color,  the  upper  ones  broader  and  often 
united." 

Syn.  Coluber  (Ophit)  Cali/ornise^  Blainv.  Ann.  Mus.  d'Hist.  Nat.  Ill,  1834, 
60.     PI.  xxvii.  figs.  1,  1  a,  1  b. 

"  Body  of  ordinary  form  and  medium  length ;  head  proportionally 
large,  depressed ;  snout  short  and  obtuse.  Tail  rather  short,  conical, 
and  pointed.  Nostrils  lateral,  oval,  between  the  two  nasal  plates, 
contiguous  to  the  frontals.  Eyes  of  medium  size,  lateral.  Cephalic 
plates.  Two  prefrontals  and  two  postfrontals ;  one  loral;  one  ante- 
orbital  and  two  postorbitals.  Scales  rather  small,  lozenge-shaped, 
imbricated,  and  perfectly  smooth." 

Cah'fomia. M.  Botta. 


6.  Coluber  (ZacllOlus)  zonatus,  Blainy.— '<  Reddish  white,  en- 
tirely annulftted  with  deep  black,  with  two  half-rings  of  the  same  color  on 
the  head." 

Stn.  Coluber  (Zacholui)  zonatuSy  Blaint.  Nout.  Ann.  Mus.  d'Hist.  Nat 
in,  1834,  61. 

*'  Body  cylindrical,  back  depressed,  subcarinated,  suddenly  attenu- 
ated posteriorly,  and  but  slightly  anteriorly.  Head  small,  tetragonal, 
with  an  obtuse  and  thick  snout ;  tail  short,  small,  and  very  much 
Xxgemgy  about  ^  of  total  length.  Nostrils  lateral,  large,  infundi- 
Imliform,  in  the  midst  of  the  two  nasal  plates.  Eyes  large  and  latc- 
nl.  Mouth  deeply  cleft ;  anus  very  far  back.  Cephalic  plates : 
.two  prefrontals  and  two  postfrontals;  one  loral,  very  small;  one 
Mteorbital  and  two  postorbitals,  very  small.  Scales  rather  large, 
jhoBiboidaly  sabimbricated,  increasing  in  size  from  the  back  towards 
|Im  fideey  subconvex  and  perfectly  smooth.'' 

Cyg^mto. M.  Botta. 
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Y.  Coluber  planieepd,  Blaikv. — **  Uniform  reddish  abore,  of  s 
soiled  white  beneath,  with  a  black  patch  on  the  occiput  and  the  beginning 
of  the  neck." 

Stn.  Coluber  planicfpst  Blaint.  N<vnT.  Ann.  Mas.  Hist  Nat  HI,  18S4, 62. 
PI.  xxrii,  figs.  8,  8  a,  8  b. 

''Body  slender,  rather  elongated,  cylindrical;  head  small,  de- 
pressed, but  little  distinct;  snout  short  and  elliptical;  tail  rather 
long,  slender,  and  very  much  tapering,  i  of  the  total  length.  Nostrils 
lateral,  very  small,  situated  in  the  middle  of  the  nasal,  which  is  elon- 
gated and  single.  Eyes  of  medium  size.  Mouth  broad,  consider- 
ably cleft ;  anus  far  back.  Cephalic  plates :  two  prefrontals  and  two 
postfrontals.  No  loral.  One  anterior  and  one  postorbital.  Ab- 
dominal scutellsB  184,  beginning  at  some  distance  ft'om  the  head. 
Subcaudal  56.  Scales  broad,  convex,  very  smooth,  opalescent,  ob- 
liquely imbricated.'' 

California, M.  Botta. 


Genus  CHAR  I IV  A,  Gray. 

Gen.  Char.  Hesembles  Wenona  in  general  shape  and  appear- 
ance, and  bears  with  it  many  affinities  in  structure.  There  are  two 
locals  instead  of  one ;  three  anteorbitals  instead  of  one ;  three  super- 
ciliaries  instead  of  one ;  and  the  subcaudal  scuteliss  much  narrower, 
and  more  elongated  transversely.  The  comparison  of  specimens  will 
no  doubt  show  other  generic  differences  inappreciable  by  the  de- 
seripiions. 

Syit.     Charinay  Gray,  Catal.  of  Snakes  in  Brit,  Mus.  1849, 113. 


8.  Cltarina  Bottse,  Grat. — Body  cjlindrical,  blnnt  at  each  end; 
pale  yellaw ;  back  and  tail  darker. 

Stk.     Charina  BoUsc,  Gray,  Catal.  of  Snakes  in  Brit.  Mus.  1849,  118. 
Tortriz  B0U9,  Blaikv.  Nouv.  Ann.  Mus.  Hist  Nat  HI,  1884,  67.    PL 
xzfi,  figs.  1,  1  a,  1  b. 
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Genus  OPHTHALIfllDIOlV,  Dum.&Bibr. 

Gen.  Char.  Head  more  or  less  depressed,  covered  with  plates; 
rostral  plate  recurved  under  the  snout,  the  tip  of  which  is  rounded, 
and  extending  to  the  upper  part  of  the  head  in  the  shape  of  an  oval 
cap.  An  anterior  frontal  plate.  A  frontal  proper.  A  pair  of  su- 
praoculars. A  pair  of  parietals ;  no  interparietals,  or  one  only.  A 
pair  of  nasals.  A  pair  of  fronto-nasals.  A  pair  of  oculars.  A  pair 
of  preoculars.  Nostrils  hcmidiscoid,  opening  under  the  snout,  one  to 
the  right,  the  other  to  the  left,  between  the  nasal  and  fronto-nasal. 
Eyes  lateral,  more  or  less  distinct. 

Syn.  Ophthalmidian,  DuM.  &  Bibr.  Erp.  Gen.  VI,  1844,  262 ; 
and  Catal.  Rept.  Mus.  d'Hist.  Nat.  II,  1852,  201. 


9«  Opbtlialiiildloii  lonirisilmum;  I^um.  &  Bibb. — Tail  double 
the  length  of  the  width  of  the  head,  cylindrical,  straight,  rounded  at  the  tip, 
and  prorided  with  a  small  spine.  Nasal  plates  in  the  shape  of  little  subrec- 
tangnlar  bands,  placed  longitudinally  on  each  side  at  the  inferior  part  of 
the  rostraL  Oculars  in  yertical  subhexagonal  bands,  less  developed  than 
the  preoculars,  and  showing  the  eyes  but  slightly  through.  Head  yellow- 
ish, the  whole  body  of  a  grayish  tint. 

Stk.  Ophthalmidion  longissimum,  DuM.  &  Bibb.  Erp.  Gen.  VI,  1844,  268 ; 
and  CaUl.  Rept.  Mus.  Hist  Nat.  n,  1852,  201. 

Ni  America.  Collected  hy  Comte  de  Castelnau.    Florida.  ?  ? 

The  following  species  given  by  Schlegel  in  his  Essai  as  North 
AnierioaQi  cannot  be  admitted  into  our  fauna  without  further  evi- 


# 


melanocepliala.. Surinam  &  Philada 

deUa Philada 

MTiM^idryafl  margarltlferiMr. New  Orleans 

eursor New  York. 

CtetefilMiel Southern  States. 

lolata. Delta  of  Miss. 

carlnlcanda. New  York. 

pUcatlUs^  Tar Njbw  Orleans. 
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Species  oollectxd  bt  John  H.  Glare  and  Abthck  Schoit, 

ON  TUE  U.  S-  AND  MEXICAN  BoDNDAKY  SURTET,  CNDEB  MaJ. 

Wh.  n.  Emort,  TT.  S.  a.,  and  beceited  too  late  for  inser- 
tion  IN   TBEIE  PROPER  PLACES. 


1.  rretalDB  atnix,B.&G Pag«  > 

Pico*,  TVjt.  15.     35. 2|.  John  H.  Clirk. 

Eagle  Pat*,  Trr.  15.     29.  2».  Arthur  Schott. 

%.  Toxlcophta  p^^BBX,  B.  &  G Page  20 

£,>.,U  /W,  T,'^.  1S<.  4a,  -^.^      2>,  4;  Arthur  ScloU. 

3.  Elaps  tcncr*-.  r.  .*iv; Ttft2i 

Tho  p\iav.J-t->>ior  of  thi'  p^v^^c;  STy::=;a  U  re-i.  the  same  *s  i« 
Khtpr  '•.'-.-iti  .-  iho  iii.';  of  its  U-.a,;  :»»--,''I-'K-i  i^  the  jw^itaen  de- 
strribeJ  arovt"  msM  be  mrituiw  w  i'i  ^r.^a  c;  ihe  [fesemBg 
fiuiJ.  The  stwicnES  K;rf  refiTT-;-i  ;,■  ir:  .:  &  ^i:fr  .-iii.  tot  a- 
hibii  aV.  she  other  ib»r»o:iri  :_t  »l;.i  wt  lir«  iisrluisiiiifti  tha 

&»/"!*■.."--. J.-caH.Cbfi 

IV-.iV  /'.:».  Tr- Aithar  Sckoll 


E^/y. 
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0.  neterodon  nasicng,  B.  &G Paged 

SpecimeDS  of  this  species  vary  Id  the  number  of  small  postrostral 
plates.  In  some  there  arc  only  three  or  four,  in  others  a  larger  num- 
ber. Sometimes,  instead  of  a  single  series  of  median  dorsal  spots, 
there  are  two,  in  close  contact,  and  more  or  less  confluent.  The  nar- 
row light  line  across  the  middle  of  the  superciliaries  and  the  high 
labials  are  still  highly  characteristic. 

Pecos,  Tex.  130+1.  40. 23.  14}.  2f.  John  H.  Clark. 

"  141+1.  29.  23.  20}.  2f.  « 

"  141+1.  37.  23.  23}.  3}.  " 

Eagle  Pass,  Tex.  144+1.  38.  23.  26}.  3}.  Arthur  Schott. 

6.  Pltnoplils  bellona,  B.  &a Page  66 

Presidio  del  Norte,  Mcx.    243.  51.  32.     51}.  6.  John  H.  Clark. 

Y*  Scotopllis  Emoryi,  B.  &  G. — Head  rather  narrow ;  yertical  plate 
elongated.  Eye  large.  Median  bIx  or  eight  scales  only  carinated ;  yery 
slightly.  Dorsal  rows  29.  Above  ash-graj,  with  a  dorsal  series  of  trans- 
verse brown  blotches,  on  each  side  of  which  are  two  others  of  smaller  size ; 
Indistinct  traces  of  a  third.  A  frontal  brown  vitta  passing  back  through  the 
eye,  and  crossing  the  angle  of  the  mouth  on  to  the  side  of  the  neck. 

Plates  and  shape  of  head  much  as  in  S.  guttatus.  Vertical  plate 
more  elongated  than  in  the  species  of  allied  color,  being  decidedly 
longer  than  broad.  Head  rather  narrow.  Eye  larger  than  in  S. 
gvttatusj  its  centre  a  little  posterior  to  the  junction  of  the  4th  and 
5th  labials.  Postorbitals  resting  on  the  5th  labial,  as  in  the  other 
species.  Anteorbital  large.  Loral  elongated,  acute  angled  behind. 
Upper  labials  8,  6th  and  7th  largest;  lower  11,  6th  largest.  Dor- 
sal rows  of  scales  29,  central  five  or  six  only  carinated,  and  those 
only  slightly :  .exterior  row  largest,  rest  nearly  equal.  Ground-color 
grayish  ash.  A  series  of  olivaceous  brown  transverse  quadrate 
blotches  along  the  back,  70  in  number,  the  50th  opposite  the  anus. 
Theie  are  ten  or  twelve  scales  broad,  two  to  three  long,  and  sepa- 
sated  by  intervals  of  one  to  two  scales.  They  are  narrowly  margined 
vith  black.  On  each  side  of  the  dorsal  series,  and  alternating  with 
1|^  |a.  ft  aeries  of  smaller,  nearly  circular,  but  similarly  constituted 
^^"^^Im  CKlandiDg  between  the  3d,  and  7th  or  8th  rows :  below  this. 
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and  on  the  2d  and  3d  rows,  is  a  still  smaller  and  quite  indistinct 
third  series,  and  occasionally  traces  of  a  fourth  on  the  Ist  and  2d. 
The  ground-color  or  space  between  the  blotches  is  grayish  ash ;  each 
scale  minutely  mottled  with  dark-brown  or  black ;  the  extreme  bo^ 
der  generally  pure  ash,  especially  on  the  sides.  Beneath  yellowish 
white,  with  rather  indistinct  blotches  of  brdwnish  ash,  thickest 
behind. 

Head  grayish  ash,  with  a  somewhat  curved  broad  brown  vitta  <m 
the  back  part  of  the  postfirontals,  which|  involving  the  oonunissure 
of  the  anteorbital  and  superciliary,  passes  back  through  the  eye,  and 
crossing  the  angle  of  the  mouth  on  the  adjacent  halves  of  the  ulti- 
mate and  penultimate  labials,  extends  into  the  blotches  on  the  sides 
of  the  neck.  A  second  nearly  effaced  bar  crosses  the  anterior  fitmt- 
als,  leaving  an  ash-colored  band  half  the  width  of  the  first-mentioned 
bar.  The  anterior  dorsal  blotch  is  replaced  by  two  elongated  ones 
running  up  on  the  head  to  the  centre  of  the  occipitals,  parallel  wi^ 
the  postocular  vitta,  with  an  ash-colored  stripe  between  the  two, 
which  extends  from  the  superciliary  backwards  on  the  sides  of  the 
neck.  As  in  the  other  brown  marks,  these  stripes  are  margined  by 
black.  The  adjacent  edges  of  the  4th  and  5th  labials  are  brown.  This 
is  the  only  species  except  S.  guttatusy  in  which  the  postocular  vitta 
crosses  the  angle  of  the  mouth,  and  passes  down  the  side  of  the  neek. 
There  is  scarcely  any  indication  of  elongation  in  the  lateral  spots 
except  anteriorly. 

This  species  differs  from  S.  vu/ju'nus  in  the  gray  color,  much  larger 
eye,  longer  head,  narrower  vertical,  &c. ;  from  *S.  httus  in  much  the 
same  points  as  well  as  in  having  the  dorsal  spots  transverse  not  longi- 
tudinal ;  from  iS^.  Lindh^inuri  in  lighter  color,  and  absence  of  white 
margins  to  the  basal  ends  of  the  dorsal  scales. 

Jloicani  Sprin^/Sy  Ttjc,     217+1.72.21).     4U.  7.  J.  H.  Gark. 

8.  Georfria  ObSOleta,  6.  &  G.— Postorbitals  resting  on  tht  fifth 
ImbiaU,  not  on  the  4tli,  as  in  Gtotyia  CouptrL  Black  abore,  beneatii  slate- 
color  :  anteriorlj  with  the  bases  of  the  scatell«  red. 

Sts.     Cclubfr  f  A*c/a1w,  Sat  in  Lome's  Exped.  Rocky  Mts.,  I,  1S2S,  140, — 
Hael.  Joum.  Acad.  Nat  Sc,  Philad.  T,  IStlT.  &47:  and  Med.  i  Phji.  R 
1835,  112.>-HoLBm.  N.  Amer.  Hcfp.  IH,  ISI^  61.    PL  xxL 

7tk  aad  Slk  lugert] 
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7th^  which  do  not  meet  above  it.  Lower  labials  9 ;  4th  and  5th 
largest.  Two  rows  of  temporal  shields.  Two  lorals  in  one  speci- 
men, one  in  another.  General  color  above  deep  black ;  some  of  the 
scales  having  dashes  of  reddish  white  at  their  bases,  scarcely  indi- 
cating blotches  as  in  Scotophu:  the  same  color  is  sometimes  shown 
on  the  skin.  Beneath  slate-black.  The  color  is  uniform  on  the  pos- 
terior half:  the  bases  of  the  scutellsd  then  begin  to  exhibit  more  or 
less  of  pale  reddish  white,  which  tint  increases  in  extent  and  in- 
tensity anteriorly  until  towards  the  head  the  slate-color  is  only  seen 
along  their  edges,  the  tint  there  being  a  dark  salmon-color.  The  pos- 
terior margins  of  the  upper  and  lower  labials,  as  well  as  all  the  plates 
on  the  sides  of  the  neck  and  beneath,  are  edged  with  well-defined 
black.     Sides  of  the  head  reddish  brown,  margined  as  above. 

Eagle  Paw,  Tex.         193.  60.  17.     45|.  7}.  Arthur  Schott. 

«  .        193. 56.  17.    48J.  9|.  « 

9.  OpUboliUl  Sayl^B.  &  0 Page  84 

Variety  with  transverse  penultimate  bands. 

Eagle  Pa^y  Tex.         210.  59..  23.     37g.  5|.  Arthur  Schott. 

10.  mastlcopbls  flaTlgalarI§9  B.  &  Q Page  99 

Mr.  Clark  mentions  having  seen  specimens  of  this  species  on  the 
upper  Rio  Grande,  with  a  decided  tinge  of  red.  It  would  not  sur- 
prise us,  therefore,  to  find  it  the  same  with  Coluber  testaceus.  Say — a 
point  of  much  interest,  as  this  is  the  only  one  of  Say's  Western  spe- 
cies which  we  have  not  identified  as  clearly  distinct. 

Presidio ddNorte,Mex.  200+1. 167. 17.     56.  15*.   John  H.  Clark. 

11.  Mastlcoplils  ornatus,  B.  &  G Page  102 

A  highly  marked  specimen,  differing  somewhat  from  those  alreadj^ 
described.  Very  dark  purple  on  the  back,  lighter  on  the  sides  be- 
tween the  light  lines.  A  narrow  yellow  line  along  the  contiguous 
edges  of  the  abdomen  and  outer  dorsal  rows.  The  4th  row  of  scales 
"with  the  adjacent  edges  of  the  3d  and  5th,  are  yellowish  white,  with 
H  well-defined  black  lioe  through  the  centre  of  the  former.  Down 
the  centre  of  all  the  rows  as  well  as  the  fourth,  is  a  black  line, 
most  intense  on  the  1st  and  3d  rows.     At  successive  intervals  along 
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the  back,  are  Bcen  broad  traDBverse  light  bands,  produced  by  the  ob- 
literation of  the  black  line  in  the  4th  tot,  and  b;  all  the  doml 
Bcatcs  between  the  light  lines  being  jellowiah  white,  with  more  or 
less  of  purplish  black  towards  the  tips.  There  are  about  eight  of 
these  (lonal  marks  on  the  anterior  three-fifths  of  the  body,  the  firat 
being  indicated  by  a  light  bar  on  the  nape. 
n-Hcard  Spriiigt,  Ttx.  20C+1.  —  15.     611.  17f.         J.  H.  Clark. 


■3.  MaHtlcophl§  SrhoHI,B.&U,—QrecmBli  brown,  irith  tiro  DB- 
row  irliite  lines  on  each  side,  becoming  obsolete  Kt  about  threo-fifthi  of  the 
length  frnm  tlie  bead.     Sc&les  on  the  back  yellow  at  the  base.     Sides  of  tlu 

neck  iu  front  red.    Dorsal  scales  in  15  rows. 

This  species  presents  quite  a  close  relationship  to  M.  Umiatw,  al- 
though sufficiently  different  iu  its  distribution  of  colqr.  The  geneial 
tint  above  is  a  dark  greenish  olive.  On  each  side  are  two  well-de- 
tiucd  nnrmw  yellowish  white  lines :  the  first  along  the  junction  of  the 
outer  dorsnl  row  and  the  abdominal  scutellse,  involving  only  the  ad- 
jaeent  angles ;  the  second  similarly  eonatiiuted  in  relation  to  the  3d 
and  4th  rows  (not  running  through  the  centres  of  the  scales).  The 
portion  of  the  3d  and  4ih  rows  not  involved  by  the  upper  white  Una 
is  blat'k,  as  is  also  a  narrow  moi^in  above  ihe  lower  white  line,  of 
the  same  diameter  with  it.  Tho  upper  angles  of  the  scales  in  the 
first  row,  and  the  whole  of  ih.>?o  ff  ibe  sec-'nJ  rJw,  are  of  a  lighter 
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The  lateral  stripes  become  obsolete  at  about  |  of  the  length  from 
the  head,  so  that  the  body  posteriorly  is  nearly  unicolor  above.. 
Upper  labials  8,  7th  longest;  lower  9^  5th  largest. 

EagU  Paw,  Tex.       201+1.  138.  15.     54 J.  17}.      Arthur  Schott. 

18.  SalTadora  Grabainlse,  B.  &  0 Page  104 

This  specimen  has  but  two  anteorbitals,  the  upper  very  large ;  in 
other  respects  it  is  as  previously  described.  The  under  parts  appear 
to  have  been  of  a  delicate  reddish  salmon-color. 

Presidio  dd Norte,  Mez.  189+1.100.17.  28}.  7}.  John  H.Clark. 


• 


14.  I^eptophli  midalUl,  B.  &G Page  127 

Eagle  Pass,  Tex.      162+1.  127.  17.    28.  16|.        Arthur  Schott. 

15.  Dladoplds  regalls,  B.  &G Page  116 

Eagle  Springs,  Tex.    229+1.  56.  17.    25}.  4.  John  H.  Clark. 

16.  RliinoclieUns  liecontel,  B.  &  0 Page  120 

Pecos,  Tex.  191.  56.  23.    26^.  4i.  John  H.  Clark. 

IV.  TantUla  gracUls,  B.  &G Page  182 

Eagle  Pass,  Tex.  133.  44.  15.     7}.  If.  Arthur  Schott 
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Index  or  Sovbces  fbou  wqicd  the  Specime:(b  bate  i 
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AOADIMT  of  Natural  Soienets  of  PkUadclpKU,  40,  41,  47,  66,  92,  146, 

147,  140. 
Ad»iiw,  Pror.  C.  B..  33,  68,  80,  87,  128. 
Ag*»it,  rrof.  L.,  42,  81,  138. 
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Gambkl,  Dr.  Wm.,  27,  86,  63,  68,  97,  103. 
Girard,  Charles,  18,  22,  31,  40,  58,  60,  88,  109. 

Graham,  Col.  J.  D.,  6,  9, 11, 18,  15,  18,  20,  23,  26,  29,  87,  42,  48,  55,  68, 
68,  75,  84,  85,  97,  100,  101,  103,  105,  107,  114,  115,  117,  182,  148. 

HonoH,  Dr.,  81,  88. 

Hoy,  Dr.  P,  E.,  16,  34,  76,  109,  136,  138. 

JoHES,  Dr.  W.  L.,  12,  88,  43,  47,  118,  119. 

KnssB,  G.  W.,  122. 

Kennerly,  Dr.  C.  B.  R.,  81,  53,  89,  180. 

Kirtland,  Dr.  Jared  P.,  15,  16,  18,  54,  186. 

Lecontb,  Dr.  John  L,,  84,  72,  97,  111,  114,  121,  148. 
Leconte,  Major  John,  113,  136,  138. 
Lindheimer,  Ferd.,  23,  26,  87,  42,  55,  75,  100,  107,  186. 
Doyd,  D.  C,  2,  23,  81,  54,  56,  80,  85,  90,  94,  107,  122,  181. 

McClellan,  Capt.  G.  B.,  26,  87,  68,  /J9,  78,  85,  91,  100,  107. 
Marcy,  Capt.  R.  B.,  9,  26,  37,  63,  69,  78,  85,  91,  100,  107. 
Mathews,  Jos.,  M.  D.,  46. 
Morris,  Rev.  J.  G.,  47,  126. 

National  Institute,  46. 

Paiwe,  Miss  C,  31,  53,  77,  86,  87,  98,  96,  107,  118,  119,  124,  128,  180, 

186,  188. 
Parker,  Wm.  B.,  109,  113,  130. 

9 

Richard,  J.  H.,  109. 

Sanfo&d,  C,  25. 

Schott,  Arthur,  156,  157,  159,  161. 

Sheafer,  M.,  138. 

Shumard,  Dr.  B.  F.,  54,  61,  80,  86,  89,  90,  109,  118,  119,  180,  184,  188. 

Skilton,  Dr.  A.  J.,  111. 

Stansbory,  Capt  H.,  101. 

Topographical  Bureau,  148. 

9.  8.  Exploring  Expedition,  8,  27,  28,  30,  84,  86,  70,  72,  97,  111,  116, 
141. 


X,  128, 180,  186. 
Ifc  C,  o,  94. 
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Index  of  States  and  Territories  from  which  Specimens 

have  been  received. 


A&KAH8A8,  9,  26,  87,  63,  69,  78,  85, 

91,  100,  107. 

CALiroRiriA,  27,  84,  85,  86,  68,  68,  70, 
72,  88,  96,  97,  108,  111,  118,  115, 
121,  148. 

QiOBQiA,  12,  88,  48,  47,  58,  80,  87, 

92,  118,  119,  126,  186,  138. 

LouisiAHA,  8,  18,  20,  25,  41,  44,  85, 
91,  94,  119,  124,  136. 

Maine,  81, 409,  138. 

MiLBTLAND,  25,  81,  89,  46,  95,  107, 
128,  180,  136. 

Massachusstts,  25,  39,  88, 107, 140. 

MiOHiQAir,  15,  31,  89,  46,  76,  95, 136. 

Mississippi,  3,  28,  81, 54,  56,  61,  80, 

85,  86,  89,  90,  94,  107,  109,  113, 
119,  122,  130, 131,  184. 

Nfw  Mexico  and  Mexico,  15,  26, 

86,  50,  157,  159. 

New  Yomx,  25,  81,  39,  88,  109,  113, 
136,  138. 
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Ohio,  15,  16,  18,  46,  64, 186. 

Orbook,  8,  28,  80,  86,  72,  97,  111, 
116,  140,  141. 

Pennstlyahia,  2,  8,  18,  25,  81,  89, 
46,  47,  63,  56,  74,  88,  ^  95,  96, 
109,  113,  130,  186,  188. 

SoNO&A,  Mbx.,  11, 15,  68,  68,  84, 105, 
115,  117. 

South  Carolina,  4,  12,  18,  22,  81, 
39,  41,  53,  56,  58,  60,  61,  66,  77, 
79,  86,  87,  94,  95,  99,  107,  118, 
119,  122,  124,  126,  128,  130,  184, 
186,  138. 

Texas,  6,  9, 13, 18,  20,  23,  26,  29,  82, 
37,  42,  48,  55,  68,  68,  75,  86.  95, 
100,  101,  103,  107,  114,  181,  136, 
143,  156,  157,  158,  159,  160,  161. 

Utah,  101. 

Virginia,  25,  81,  63,  89,  107,  122, 
130. 

Wisconsin,  15,  31,  76,  109,  136, 
138. 


ALPHABETICAL  INDEX. 


1.— VERNACULAR  NAMES  * 


A. 

Addbe,  Spreading,  66. 
"    Water,  147. 

B. 

Banded  Rattlesnake,  1. 
Black  Massasauga,  16. 

**    Snake  (Beue.  eotulr.),  93,  and 
(Gecrg,  o6f.),  168. 

"    Viper,  66. 
Blowing  Viper,  61. 
Brown  Snake,  122. 
Bull  Snake,  66. 


C. 


Chain  Snake,  86. 

Chicken  Snake,  80,  87. 

Coach-whip  Snake  (Ma9t.  flagell.  and 

Jlavig.),  98  and  99. 
Copperbelly  (Ner.  erythr.),  40. 
Copperhead,  17. 
Con  Snake  {Scot.  ffuUatut),  78. 


G. 

Garter  Snake,  80,  32. 
Gopher  Snake  (Oeorg.  Coup,),  92. 
Grass  Snake,  82. 
Green  Snake,  106,  108. 
Ground  Rattlesnake,  11. 
"    Snake,  129. 


H. 

Harlequin  Snake,  21. 

Highland  Mocassin  (Tox.  airo/.)^  160 

Hog-nose  Snake,  61,  69. 

Horn  Snake,  123. 

House  Snake,  87. 


I. 

Indigo  Snake  (Oeorg.  Coup.),  92. 

K. 

King  Snake,  84,  86.     {El.  ttner.),  2\ 

L. 

Lightning  Snake,  87. 

Little    Green    Garter   Snake    {Eui, 

ordinata),  32. 
Lixard  Snake  (Eut.  tirU),  30. 


M  h»T»  been  omitted  in  the  body  of  the  OAtalogiie  are  here  ghen 
Ittlee  plaoed  within  perenthesee. 
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2.— SYSTEMATIC   NAMES. 


ftbacurus,  Paranoia,  128. 

««        Coluber,  128. 

«        Hellcops,  128. 

"        Hydrops,  128. 
Abastor,  125. 

«        erythrogrammos,  125. 
Acontias  atroftiscus,  150. 
adamanteus,  Crotalas,  8. 
nstiyiis,  Leptopbis,  106. 

««      Coluber,  106. 
affinis,  Pituophis,  66. 
Agassizii,  Nerodia,  41. 
Agkistrodon,  17. 

«*        contortriz,  17. 

<*        mokasoD,  17. 
allegbaniensis.  Coluber,  78. 

"        Scotophis,  78. 
amabilis,  Diadophis,  118. 
amaenus,  Brachyorrhos,  129. 

•«      Coluber,  129. 
amoena,  Celuta,  129. 

*<      Calamaria,  129. 
Anguis  annulatus,  86. 

«        flagelliformis,  98. 
viridis,  106. 
annectens,  Pituophis,  72. 
annulata,  Dipsas,  155. 
annulatus,  Anguis,  86. 
atmodes,  Heterodon,  57. 
atroftiscus,  Acontias,  150. 

"        Toxicophis,  150. 

*<        Trigonocephalus,  150. 
atroz,  Crotalus,  5. 


B. 

BMcanion,  98. 

"       constriotor,  98. 
HaTiTentris,  96. 
Fozii,  96. 
Fremontii,  95. 
▼etustus,  97. 
ChnrohiUia,  66. 
Pitaophis,  66. 
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bipunctatus,  Tropidonotus,  30. 
Boa  constrictor,  17. 
BoidsB,  ix,  xL 
BottsB,  Charina,  154. 
"    Tortrix,  154. 
Boylii,  Ophibolus,  82. 
Brachyorrhos  am»nu8,  129. 

c. 

cacodemon,  Coluber,  55. 
Calamaria  amcena,  129. 

elapsoidea,  128. 
melanocephala,  155. 
punctata,  112. 
striatula,  122. 
tenuis,  116. 
californise.  Coluber  (Ophis),  158. 
capite  yiperrens,  Vipera,  59. 
carinicauda,  Homalopsis,  155. 
catenifer.  Coluber,  69. 

**       Pituophis,  69. 
Catesboei,  Dry  ophis,  155. 
caudisona,  Yiperra,  1. 
Celuta,  129. 

**        amoena,  129. 
cenchris,  Trigonocephalus,  17. 
Charina,  xi,  154. 

**      BottsB,  154. 
Chlorosoma,  108. 

**        vernalis,  108. 
Churchillia,  64,  66. 

**        bellona,  65,  66. 
Clarkii,  Regina,  48. 
clelia,  Lycodon,  155. 
clerious,  Ophibolus,  88. 
coccinea,  Coronella,  89. 

"       Rhinostoma,  118. 
coccineus.  Coluber,  118. 

«*        Heterodon,  118. 
cognatus,  Heterodon,  54. 
Coluber  abacurus,  123. 

SBStiTUS,  106. 

alleghaniensis,  78. 
amsenus,  129. 
cacodemon,  55. 
calligaster,  76. 
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Coluber  (Ophis)  califomiffi,  153. 

catenifer,  69. 

coccineuB,  118. 

constrictor,  93. 

Couperi,  92. 

doliatus,  89. 

erythrogaster,  40. 

erythrogrammos,  125. 

eximiuB,  Dekay,  87. 

eximias,  Holbr.  88. 

fasciatuB,  140. 

flagelliformis,  98. 

flagellam,  98. 

flaTiyentris,  96. 

falvius,  21. 

getulus,  86. 

guttatus,  78. 

heterodon,  51. 

infemalis,  26. 

leberis,  45. 

melanoleucus,  65. 

melanoleucus,  yar.  151. 

mormon,  101. 

obsoletus,  158. 

ordinatus,  82. 

parietalis,  28. 

planiceps,  154. 

poecilogaster,  38. 

porcatus,  40. 

proximus,  25. 

ponctatus,  112. 

quadriyittatos,  80. 

rigidus,  46. 

saurita,  24. 

Sayi,  Schl.,  151. 

Savi,  Holbr.  84. 

septemvittatus,  45. 

simus,  59. 

sipedon,  38. 

sirtalis.  30. 

striatulus,  12*2. 

taxispilotus.  43. 

testaceus,  150. 

thraso,  55. 

yenustus.  137. 

yemalis,  108. 

yertebralis,  152. 

^Zacholus)  xonatus,  153. 
Colubridae,  ix,  x,  xi. 
confinis,  Scotophis,  76. 
confluentas,  Crotalus,  8. 
concinna,  Emainia,  146. 
coDcinnus,  Tropidonotus,  146. 
consors,  Crotalophoms,  12. 
constrictor,  Bascanion,  98. 

Coluber,  98. 

HieropJiia»  98. 
Conda,  110. 


contortrix,  Agkiatrodon,  17. 
"        Boa,  17. 

"        TrigonocephaluB,  17. 
coronata,  Tantilla,  131. 
Coronella,  coccinea,  69. 

doliata,  59. 

getula,  86. 

riiombomaouUta,  86. 

Sayi,  84. 
Couperi,  Coluber,  92. 
"      Georgia,  92. 
Crotalids,  ix. 
Crotalophorus,  11. 

consors,  12. 

Edwardaii,  15. 

EirUandii,  16. 

miliariua,  11. 

tergeminos,  14. 
Crotalus,  1. 

adamanteua,  8. 

atrox,  6. 

confluentuB,  8. 

duriseus,  1. 

horridua,  8, 

Lecontei,  8. 

lucifer,  6. 

miliar  iuis,  11, 

molosauB,  10. 

oregonuB,  145. 

tergeminus,  14. 
cupreus,  Scy talus,  17. 
cursor,  Herpetodryas,  155. 

D. 

Dekari.  Storeria,  135. 

Tropidonotus,  135. 
diademata.  Ninia,  49. 
Uiadophis,  112. 

amabilis,  113. 

docilis,  114. 

pulchellns,  115. 

ponctatus,  112. 

r^gaUs,  115,  161. 
Dipsas  annulata,  loo. 
docilis.  Diadophis,  114. 
doliat.v  Ccrc»nella,  89. 
doliatus.  Coluber.  89. 

Ophibolus,  89. 
dorsalis.  Eutainia,  31. 
Drummondi,  Farancia,  123. 
l>rT ophis  Catesbou,  155. 
duicis,  Bena.  142. 
durissus*  Crotalus,  1. 
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Elaps,  21. 

«»        ftilTius,  21. 
tenere,  22. 
tristis,  23. 
elapsoidea,  Calamaria,  188. 

«        Osceola,  188. 
elegans,  Eutainia,  84. 
Emoryi,  Sootophis,  157. 
erythrogaster,  Coluber,  40. 

'*        Nerodia,  40. 

"        Tropidonotus,  40. 
erytbrogprammus,  Abastor,  125. 

**        Coluber,  125. 
Helioops,  125. 
HomalopBiB,  25. 
ErythrolamproB,  82. 
BuUinia,  24. 

«        concinna,  146. 

'*        dorsalis,  81. 

«        elegans,  84. 

"        Faireyi,  25. 

«        infemalis,  26. 

'<        leptocephala,  29. 

**        Marciana,  86. 

«<        ordinata,  82. 

«        ordinoidea,  88. 

'<        parietalis,  28. 

««        Pickeringii,  27. 
proxima,  25. 
radix,  84. 

'<        Baurita,  24. 

«<        sirtalis,  80. 

"        Tagrans,  85. 
ezhoiits,  Coluber,  87,  88. 

"     Ophibolua,  87. 

F. 

Faireyi,  Eutainia,  25. 
Farancia,  128. 

*<        abacurus,  128. 

«        Drummondi,  128. 

<«        fa8ciata,'123. 
fasoiata,  Farancia,  123. 

««     Nerodia,  89. 
faseiatns,  Coluber,  40. 

<'        TropidonotuB,  40. 
ilagelliformis,  Anguis,  98. 

*•        Coluber,  98. 

"        Psammopbis,  98. 

'<        Masticophis,  98,  149. 
ilagellitm,  Coluber,  98. 
flatignlaris,  Maaticopbis,  99. 

**        Psammopbis,  99. 
flfiviTiiitris,  Basoanion,  96. 

<'        Coluber,  96. 
fosdi,  Batoamon,  96.       ^ 
AwMAtii,  Baaoanion,  95. 


If 


fuWia,  Vipera,  21. 
fulyius,  Coluber,  21. 
Elaps,  21. 
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G. 

gentilis,  Opbibolus,  90. 
Georgia,  92. 

Couperi,  92. 
obsoleta,  158. 
getula,  Coronella,  86. 
getulus,  Herpetodryaa,  84. 
"      Opbibolus,  85. 
**      Pseudoelaps,  86. 
gracilis  maculata,  Vipera,  .82. 

•«      TantiUa,  181. 
Qrabami»,  Salvadora,  104. 
Qrabamii,  Regina,  47. 
guttatus,  Coluber,  78. 
Sootopbis,  78. 

H. 


« 


Haldea,  122. 

**        striatula,  122. 
Helicops  abacurus,  123. 

'*        erythrogrammos,  125. 
Heterodon,  51. 

«        atmodes,  57. 

«        coccineus,  118. 

*'        cognatus,  54. 

«        nasicus,  59. 

«        niger,  55. 

"        platyrbinos,  51. 

«        simus,  59. 
heterodon.  Coluber,  51. 
Herpetodryas  cursor,  155. 

«<        getulus,  84. 

"        margaritiferus,  155. 
Hierophis  constrictor,  98. 
Holbrookii,  Nerodia,  48. 
Homalopsis  carinicauda,  155. 

**        erytbrogrammua,  125. 

*'        plicatilis,  var.,  155. 

*<        Reinwardtii,  128. 
borridus,  Crotalus,  8. 
humilis,  Rena,  148. 
Hydrops  abacurus,  128. 

**      Reinwardtii,  128. 

I. 

infemalis,  Coluber,  26. 
**        Eutainia,  26. 
isabella,  Wenona,  140. 

E. 

EirtUndii,  CroUlopborns,  18. 
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Isetus,  Scotophis,  77. 
Lecontei,  Crotalus,  8. 

*'        Rhinocheilas,  120. 
leberis,  Coluber,  45. 
Regina,  45. 
Tropidonotas,  45. 
leptocephala,  Eutainia,  29, 
Leptophis,  106. 

sestivns,  106. 
msgalis,  107,  161. 
**        sauritus,  24. 
'*        teeniatuB,  108. 
Lindbeimerii,  Scotophis,  78. 
Lodia,  116. 

"        tenuis,  116. 
longissimum,  Ophtbalmidion,  156. 
lucifer,  Crotalus,  6. 
Lycodon  clelia,  155. 

M. 

majalis,  Leptopbis,  107. 
Marciana,  Eutainia,  86. 
margaritiferus,  Uerpetodrjas,  155. 
Masticophifl,  98. 

"        flagellifonnis,  98, 149. 
"        flavigularis,  99. 
•*        mormon,  101. 
"        ornatu8,  102. 
"        Schottii,  IGO. 
*<         tseniatus,  103. 
McClellanii,  Pituophis,  68. 
melanocephala,  Calamaria,  155. 
melanoleucus,  Coluber,  65. 
Pituophis,  65. 
var.,  Coluber,  150. 
miliarius,  Caudisona,  11. 

Crotalophorus,  11. 
Crotalus,  11. 
mitis,  Contia,  110. 
mokason,  Agkistrodon,  17. 
molossus,  Crotalus,  10. 
mormon,  Coluber,  101. 

Masticopbis,  101. 

N. 
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nasicus. 

Heterodon,  61. 

Nerodia, 

38. 

Agassizii,  41. 

erythrogaster,  40 
fasciata,  89. 

Holbrookii,  43. 

niger,  147. 
rhombifer,  147. 

Bipedon,  38. 

Nerodia,  taxispilota,  43. 
**       transyersa,  148. 
"       Woodhousii,  48. 
niger,  Heterodon,  55. 
Nerodia,  147. 
Tropidonotus,  147. 
Vipera,  98. 
nigra,  Vipera,  55. 
Ninia,  49. 

diademata,  49. 
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0. 

obsoleta,  Georgia,  158. 
obsoletus,  Coluber y  158. 
occipito-macnlata,  Storeria,  187. 

Tropidonotua,  187. 
Ophtbalmidion,  155. 

**        longissimom,  156. 
Ophibolus,  82. 

Boylii,  82. 
**        clericus,  88. 
*'        doliatua,  89. 
eximius,  74. 
gentilis,  90. 
getulus,  85. 
rhombo-maoalatoB,  86. 
"         Sayi,  84. 
«        splendidiis,  88. 
Ophis  californife,  158. 
ordinata,  Eutainia,  82. 
ordinatus,  Coluber,  32. 

"        Tropidonotufl,  82, 185. 
ordinoides,  Eutainia,  33. 

*♦         Tropidonotus,  33. 
oregonus,  Crotalus,  145. 
ornatus,  Masticopbis,  102. 
Osceola,  133. 

elapsoidea,  188. 

p. 
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parietalis.  Coluber,  28. 
'«         Eutainia,  28. 
Pickeringii,  Eutainia,  27. 
piscivorus,  Toxicopbis,  19. 

**        Trigonocephalos,  19. 
Pituophis,  64. 

affinis,  66. 

annectens,  87. 

bellona,  66. 

catenifer,  69. 
"         McClellanii,  68. 

melanoleucus,  65. 

Wilkesii,  86. 
Pityophis,  64. 
poecilogastej",  Coluber,  88. 
porcatus,  Coluber,  40. 
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Psammophis  flagelliformis,  98. 

«        flayigularifly  99. 
Psendoelaps  getulus,  86. 

Y,  87. 
planiceps,  Coluber,  154. 
platyrhinos,  Heterodon,  51,  59. 
plicatilis,  yar.  Homalopsis,  156. 
plumbea,  Wenona,  139. 
proxima,  Eutainia,  25. 
proximus,  Coluber,  25. 
pagnax,  Toxicophis,  20. 
pulehellus,  Diadophis,  116. 
punctata,  Calamaria,  112. 
pnnetatus,  Coluber,  112. 

*<        Diadophis,  112. 

**        SpUetes,  112. 

Q. 

quadriyittatus,  Coluber,  80. 
Scotophia,  80. 


t« 


R. 

radix,  Entainia,  34. 
regalia,  Diadophia,  116. 
R^ina,  45. 

"        Clarkii,  48. 
"        Grahamii,  47. 
**        leberis,  46. 
**        rigida,  46. 
Reinwardtii,  Homalopsis,  123. 

*•         Hydrops,  123. 
Rena,  142. 

««         dulcis,  142. 
**         humilis,  143. 
Rhinocheilus,  120. 

"         Lecontei,  120,  161. 
Uiiiiostoma,  118. 

••         coccinea,  118. 
hombifer,  Nerodia,  147. 

•*         Tropidonotus,  147. 
lombomaculata,  Coronella.  86. 
lombomaculatus,  Ophibolus,  86. 
f^da,  Regina,  46. 
^idiiB,  Coluber,  46. 

Tropidonotus,  46. 


s. 
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Sayi,  Coluber,  84,  151. 
"        Coronella,  84. 
"        Ophibolus,  84. 
Schottii,  Masticophis,  160. 
Sootophis,  78. 

**        alleghaniensis,  72. 
*'        confinis,  76. 
guttatus,  78. 
Isetus,  77. 
Lindheimerii,  74. 
quadrivittatus,  80. 
Tulpinus,  75. 
Sc  J  talus  oupreus,  17. 
semiannulata,  Sonora,  117.   * 
septemrittatus,  Coluber,  45. 
simus.  Coluber,  59. 

"     Heterodon,  59. 
sipedon,  Coluber,  38. 
««       Nerodia,  88. 
"       Tropidonotus,  88. 
sirtalis,  Coluber,  30. 
**      Eutainia,  30. 
"       Tropidonotus,  80. 
Sonora,  117. 

'*        semiannulata,  117. 
splendidus,  Ophibolus,  82. 
Spiletes  punctatus,  112. 
Storeria,  135. 

*•        Dekayi,  186. 
**        occipito-maculata,  187. 
striatula,  Calamaria,  122. 

Haldea,  122. 
striatulus.  Coluber,  122. 


T. 

tsenia,  Tropidonotus,  80. 
tseniatus,  Leptophis,  103. 
tieniatus,  Masticophis,  108. 
Tantilla,  131. 

**        Goronata,  131. 

gracilis,  132,  161. 
taxispilota,  Nerodia,  43. 
taxispilotns,  Coluber,  43. 

*'        Tropidonotus,  43. 
tenere,  Elaps,  22. 
tenuis,  Calamaria,  116. 

*•      Lodia,  116. 
tergeminus,  Crotalophoms,  14. 

"        Cro  talus,  14. 
testaceus,  Coluber,  150. 
thraso,  Coluber,  55. 
Tortrix  Bottse,  154. 
Toxicophis,  19. 

**        atrofuscus,  149. 

"        piscivorus,  19. 

'*        pugnax,  20. 
transyersa,  Nerodia,  148. 
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irtDtTtnua,  TropIdoDOtng,  148. 
Trigononpbalai  ■iTofiiiaiu,  160. 

"       ccnohrii,  17. 


"       piioiiorus,  19. 
triatla,  EUps,  23. 
n«pidanatu»  tMpuuetatu*,  2' 

: j^g 


erTthrogsBter,  41. 
nueistuB,  40. 
lebeiis,  45. 
niger,  147. 

oecipito-taaoalalDB,  187. 
DtdioatuR,  Storer,  135. 
ordinatus,  Holbr.  S2. 
urilinoideB,  33. 
rhombifer,  147. 
rlgidtis,  M. 
laurilK,  2G. 
tipeilnn,  SB, 
Birtatii,  30. 
tntda,  aO. 
Itiiflpilotna,  48. 
IruigYerBQS,  148, 


TertebraliB.  Coluber,  KIS. 
vetiuttu,  Bucauion,  97. 
Vipera  capitc  liperreDS.  59. 

"        eandisDAa  SJaericuia,  I, 

*'  minor,  n. 
fnlrii.  21. 
"        grscilU  maoolala,  32. 
'•        niger,  SB. 
nigra,  55. 
"        Teulre  cuprei  colorii.  41. 
'■        tiddis  DtBuulatDs,  32. 
Tirginio,  127. 

Valcriie,  127. 
Tiridis,  Angnia,  100, 

"      maaoUtus.  Tipera,  83. 
Tnlpinoi,  Sootopbia,  75. 

w. 

Wenonft,  1S». 

iiabelU.  140. 
"  plnmhaa,  139. 
Wilkesii,  rituophiB,  71. 
ffoodbomU.  N'eiodia.  42, 


V. 

Tagrani,  EnUinla,  36. 
Vi^eiiie,  Virginia,  127. 
TornalU,  Chtarosoma,  108. 

"        Coluber,  lOS. 
Tenlr«  ouprei  coloriK,  Vlpera,  41. 
teouatua.  Coluber,  137. 
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INTRODUCTION. 


The  following  lists  of  the  described  species  of  North  American  shells 
Have  been  prepared  at  the  request  of  this  Institution,  bj  several  accom- 
plished conchologists,  for  the  purpose  of  labelling  the  specimens  in  the 
Smithsonian  collection.  , 

Applications  having  been  made  for  copies  of  the  lists,  it  has  been  though 
that  their  publication  would  be  generally  useful,  in  facilitating  the  pre 
paration  of  catalogues,  the  labelling  of  collections,  conducting  exchanges, 
checking  off  faunas  of  particular  regions,  etc. 

The  series  of  lists  is  complete  with  the  exception  of  that  of  the  marine 
fauna  of  the  West  India  Province,  including  the  shores  of  Florida,  the  Gulf 
coast,  the  West  Indies,  etc.     On  account  of  the  great  extent  of  this  pro- 
vince, and  the  uncertainty  in  relation  to  many  of  its  species,  together  with 
their  imperfect  representation  in  American  conchological  collections,  it  has 
been  thought  expedient  to  omit  for  the  present  a  list  of  its  shells.     As 
soon  as  such  a  list  can  be  properly  prepared,  it  will  be  added  to  the  series. 
In  accordance  with  the  views  of  a  majority  of  the  compilers  of  the  lists, 
the  authority  given  for  each  name  refers  to  the  original  describer  of  the 
species,  and  not  to  the  one  who  first  published  the  name,  both  generic  and 
specific,  as  here  printed. 

It  will  be  readily  understood  that  the  Smithsonian  Institution  cannot 
▼ouch  for  the  accuracy  of  the  names  of  the  lists  or  for  their  completeness, 
And  that  all  responsibility  in  reference  to  these  points  rests  with  the  several 
authors. 

JOSEPH  HENRY, 

Secretary  S.  L 

BMIXHIOinJLV  iHSTITimOX, 

Maj,  1860. 


[SMrraSOSlAN  MBCELLAMODS  COLLECnONSJ 


CHECK  LIST 


OV  THE 


SHELLS  OF  NORTH  AMERICA 


W.EST  COAST: 
OREGONIAN  AND  CALIFORNIAN  PROVINCE. 


BT 

P.   P.   CARPENTER. 


This  list  is  condensed  from  that  presented  in  the  "Report  to  the  British 
Association,"  1856,  pp.  298  et  seq.  Species  are  omitted  which  have 
since  been  discovered  to  be  synonyms,  or  which  rest  on  doubtful  authority 
as  occurring  in  this  zoological  province ;  which  is  known  to  extend  from 
Puget  Sound  to  San  Diego.  Stragglers  from  other  districts  are  omitted; 
as  also  the  species  peculiar  to  the  peninsula  of  Lower  California. 

The  generic  names  alone  are  given  of  undescribed  species  in  the  Smith- 
sonian collection,  or  of  species  not  yet  satisfactorily  identified. 


PAI.I.IOBRAIVCHIATA. 

Dl§Clllld8B. 

1.  Disoina  Bvaxisii,  Dav. 

Terebratu  lid  ae. 

2.  'Waldheimia  califomica,  Koch, 
8.  Terebratella  caurina,  Gld. 

4.  Terebratella  pulvinata,  Gld, 

I.A]lfEI.I.IBRA3rCHIATA. 
Ptaoladldae. 

5.  Teredo 

6.  Zirphssa  ?oriBpata,  Linn. 

7.  Pholadidea  ovoidea,  Gld. 

8.  Pholadidea  penita,  Conr. 

9.  Parapholas  califomica,  Conr. 

Saxlcavldae. 

10.  Sazicava  pholadia,  Lam. 

BIyldae* 

11.  PanopaBa  generosa,  Gld. 

12.  Mya  praBOisa,  Gld. 

13.  Platyodon  cancellata,  Conr. 

14.  Cryptomya  califomica,  Conr. 

15.  TresuB  oapaz,  Gld. 

16.  SohixothoeruB  Nuttallii,  Conr. 


Corbnlldtt* 

17.  Neasra 

18.  SphSBnia 

Anatlnldae* 

19.  Thracia  cnrta,  Conr. 

20.  Lyonsia  califoniica,  Conr, 

21.  Mytilimeria  Nuttallii,  Conr. 

22.  Periploma  argentazla,  Conr, 

23.  Pandora  punctata,  Conr, 

24.  Pandora 

Solenldae. 

25.  Solen  sicarioa,  Gld. 

Solecnrtldae. 

26.  Machasra  lucida,  Conr. 

27.  Machasra  patola,  Port, 

28.  SolecurtOB  californianoa,  Conr. 

29.  SolecortOB  snbteres,  Conr, 

Telllnldae. 

30.  Sangoinolaria  Nuttallii,  Conr. 

31.  Sanguinolarla  rubroradiata,  C 

32.  Psammobia  pacifica,  Conr, 

33.  Tellina  bodegenBis,  Hda. 

34.  TeUina 

35.  Tellina 


(a) 


86.  TeUina 
37.  TtolUna 
88.  Maooma  eduUa,  Nuit, 

39.  Maooma  Inoonspicaa,  B.  fr  Sbif. 

40.  Maooma  nasnta,  C<mr, 

41.  Maooma  seota,  Conr, 

42.  Sorobicnlaria  alta,  Conr, 

43.  Strlgilla  oamaria,  Linn, 

44.  Semele  deoisa,  Conr. 

45.  Semele  mbrollneata,  Conr. 

46.  Cnmingia  oalifomioa,  Conr. 

DonacldsB. 

47.  Domuc  oalifomioiis,  Conr. 

48.  Donax  flezuosus,  Gld. 

49.  Arcopagla  vlolna,  C.  B.  Ad. 

Mactrldie. 

50.  Maotra  oaUfbmioa,  Conr. 

51.  Maotra  faloata,  Gld. 

52.  Maotra  planolata,  Conr. 

¥enerl<l8B« 

53.  Trigona  orasaatelloideB,  Conr, 

54.  ?Trlgona  tantiUa,  Gld. 

55.  Dione  oallosa,  Conr, 

56.  Venus  oalifomiexiais,  Sh^, 

57.  Venus  dispar. 

58.  Venus  ezoavata,  Cpr. 

59.  Venus  fluotifraga,  Sby. 

60.  Venus  Nuttallil,  Conr. 

61.  Venus 

62.  Tapes  gracilis,  Gld. 

63.  Tapes  Petitii,  Desk. 

64.  Tapes  rigida,  Gld. 

65.  Tapes  staminea,  Conr. 

Petrlcolldae. 

66.  Petricola  oalifbrnica,  Conr. 

67.  Rupellarla  lamellifera,  Conr. 

68.  Sazidomus  aratus,  Gld. 

69.  Sajddomus  Nuttallil,  Conr. 

Astarlldce. 

70.  Astaite 

71.  Trapezium  oalifomioum,  Conr. 

72.  Cardita  ventrioosa,  Gld. 

€liaiiil<laB. 

73.  Chama  exogyra,  Conr. 

74.  Chama  pelluoida,  Rve. 

€ardlad8e. 

75.  Cardium  oalifomiense,  Desh, 

76.  Cardium  (like  grcBulandicum). 

77.  Cardium  luteolabrum,  Gld, 

78.  Cardium  Nuttallt  Conr. 

79.  Cardium  qnadragenarium.  Con. 

80.  Cardium  substriatnm,  Conr. 

liUClnldSB* 

81.  Luoina  bella,  Conr. 

82.  Luoina  oalifornioa,  Conr. 


83. 

84. 
85. 

86. 

87. 
88. 
89. 
90. 
91. 

92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
00. 
01. 
02. 
03. 
04. 
05. 

06. 
07. 
08. 
09. 


10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 


Luoina  ITiittallii,  Conr. 

Luoina 

Cryptodon 

DlplodontldSB. 

Diplodonta  orbella,  Gld. 

KellladsB* 

Kellia  Laperousii,  Dedu 

Kellia  [rugilera]. 

Kellia  suborblonlaris,  Moni. 


129. 


Montaouta 

Mytilus  oalifomianua,  Cmr 
Mjrtilus  edulia,  Liuu. 
Mytilus  glomeratns,  Gld. 
Septifer 

Modiola  oapax,  Conr. 
Modiola  elongata.  Swains. 
Modiola  flabellata,  Gld. 
Modiola  modiolus  ik'iiii. 
Modiola  nitens.  Cpr. 
Modiola  reota,  Conr. 
Modiola 

Crenella  [like  disorepansj. 
Lithophagus  laloatus,  Gld. 
Lithophagus 
Arcadtt* 
Aroa  labiata,  Sby. 
Aroa  ?multioostata,  55jr. 
Byssoarca  pernoides,  Cpr. 
Axinsea  septentrionalis,  J/. 

JVuculldce. 

Nucula  cselata,  Uds. 

Nucula  ?tenuis,  Afont. 

Leda  ?caudata,  Mont, 

Leda 

Yoldia 

YoldU 

Pectlnldae. 
Pecten  F^brioii.  Phil. 
Pecten  herioius,  Gld. 
Pecten  {like  Islandious). 
Pecten  latiauratus,  Conr. 
Pecten  ?nodosus,  Linn. 
Pecten  purpuratus.  Lam. 
Pecten  ?ventricosu8,  56y. 
Amusium  oaurinum.  Gld, 
Janeira  florida,  Hds, 
Hinnites  giganteus,  Gray. 

Ogtraeldce. 
Ostrea  conchaphila,  Cpr. 
Ostrea  [lurida]. 
Ostrea  rufti,  Gld. 

Anomladae. 
Plaounanomia  alope,  Gray- 


,  Flacunaoomia  cepio,  Gr«^. 
"isi.  Placananomia  macioachlsma. 

132.  Anomia  lampe,  6Voy.        [Diah. 

GASTEROPODA 
OPISTnOBRA.XCHIATA. 

BullldK. 

133.  Bulla  nebnloaa,  Old. 

134.  Hamlnea  veoicula.  Old, 

135.  Baminea  viioacens.  Sfij. 

136.  Hamlnea 

137.  Toraatina  ceiealia.  Gld. 
139,  Totaatina  oulcitolla,  GW. 

139.  TornatiQa  InouJta,  Gld. 

140.  Tomatlaa 
.  CyUchna 

GASTEROPODA 
PROSOBRAKCHIATA. 

CIBRIBRANCHIATA. 
Dentalladie. 

.  Deotaliuia 
,.  Deatalium 

SCOTIBRANCHIATA. 
Chltonldw. 
444.  Calloohiton  interatlnetua,  Gld. 

145.  Lepidochlton  Meitenaii,  ,l/ii/ 

146.  Lepldochiton  aorobioulatua,  J/.  . 
147-  Tonida  Uneata,   Wood. 
14S.  MopaUa  BlainviUoI.  Brod. 
14D.  Mopalia  Hindaii,  Sb-/. 

150.  Mopalia  Simpaonli,  Crag. 

151.  Mopalia  vaapeitiiia,  CId. 

152.  Kathetiaa  tuaicata,  SJj. 

153.  Ciyptochitoa  Stelletl,  ilidd. 
154-  (CWton)  aoutna,  Cpr. 

155.  (Chiton)  caUforaioiiB,  Null. 

156.  (Chiton)  dentiens,  Gld. 

157.  (Chiton)  Hartweeii,  Cpr. 
153.  (Chiton)  lisnoBUB,  Gld. 
159.   (Chiton)  moateTejensia.  C. 
ItJO.  Chiton  musooauB,  Old. 

161.  (Chiton)  Nuttalli,  Cj'r. 

162.  (Chiton)  oinatUB,  .Yu((. 

163.  (Chiton)  reBUlaris,  Cpr. 
liM.  Chiton  Bcaber,  Rvi. 
165.  (Chiton)  Wosnessenakli,  31. 

Palellldse. 
IflC  Patella  toreama,  Rvt. 
167.  Nacella  deplcta,  nd«. 

EiDceBsa.  Udi. 
inatabUl^  Gld. 
nieldie. 
Aaml.  Uidd. 


Aomeea  patina.  Eich. 

Actnaea  pelta.  Each, 

Aomsea  pstsona,  Kteh, 
17-L  Acm^ea  acabra.  Suit. 

Acmaa  apectrum,  Nail. 
17(i.  [Tocturolla]  grandts,  dViy. 

Scurria  mitra,  Etcli. 
FlRHurelllilfe. 
178.  riaauiella  volcano.  Rut. 
9.  Gljphifl  aapera.  Eich. 

0.  Lucapina  crenulata,  Slig. 

1.  Puncturella  cucullata,  Gld. 

2.  Puncturella  galeata,  Gld, 

'llallollds. 

3.  HalloUa  californienaiB,  Sioaim. 
1S4.   HaUotia  cOtrugaCa,  Gra:/. 
JSS.  Hallotia  Craoherodii,  L^nih. 
1^6.  Haliotis  [Mr kamtacbatkiaaa] 

Haliotia  rnfeacona.  S'ltairn. 

188.  Haliotia  aplendens,  Rre. 

Trovlildir. 
IS9.  PhasianeUa  compts,  Gld, 
['."1.  Pomaulax  undoaua.  IVood, 
l!)l.  Fachrpoma  dladematum.  Val 

192.  TroohiBcuB  NDrrtali,  Shy. 

193.  ZlsiphinuB  annulatiu,  Marl. 

194.  ZiziphinuB  doUariua,  Chtina. 

195.  Zizipblnus  filoBua.  Tl'ood. 

196.  Livoaa  picoldea.  CM. 

197.  Oailinua  eal"°^  '■*»■ 

198.  Oailinua 

199.  Omphaliua  aureotinctua.  Fhi, 

200.  Omphaliua  brunneuB,  A.  Ad. 

201.  Omphaliua  euryomphalua,  J. 
2(i'2.  Omphaliui  fuaoeBCsna,  Pliil. 

203.  Omphaliua  micstuB,  Jonnt, 

204.  ?OmphaIina  marcidus,  t/'J. 

205.  Omphaliua  maiginalua,  A'liK. 

206.  Omphaliua  Pfelflari,  Phil. 

207.  Maigaiita  callostoma,  A.  Ad. 
2<)S.  MaiBJuita  pupllla,  Gld. 

209.  Maigailta 

210.  Margarita 

211.  Marearita 

212.  Margarita 

PBCTINIBHANCHIATA. 
Calyplrwldie. 

213.  Cirucibulam  apinoaum.  Sli). 

214.  OaleiuB  feaUglatua,  Gld. 

215.  Ciepidula  acaleata,   Ainu 
2ie.  Crepldula  aduaca,  .5hjF. 

217.  Ciepidula  explan 

218.  Ciepidula  iaQaD 


).  Cr«pldvla  IlnfoUta,  OU. 
>.  Ciapldnla  nanmiKil*,  Gld. 
.,  Crapldola  mgOML  Nult. 
:.  Hipponyx  antlqaatva.  Lmn 
I.  Hippoayx  tarbatiiB,  ^V.j. 
i,  Hipponyx  Orayantu,  Mke. 

Vvi'inctldw. 
>.  AletuB  aquamlseruB.  Cpr. 
i.  Spiioglypbua 
'.  Spiioglyphiu 

Turrllellldae. 


.  MsMOia 

C^rlfhladK. 

'.  BltUnm  flloanm,  Gld. 
.  Bittdam 


I.  Cerltbldea  albonodoaa,  Cpr. 
L  Carithldaa  pullata,  Gld. 
;.  Csrlthidea  Motata,  Gld. 

l.liui-lnitlH^. 
I.  Utorina  planazis,  Phil. 
'.  IiltoTina  plena,  Gld. 
I.  Lltoiina  BCatellaU,  Gld. 
).  Litorina  sttcbana,  Pkil. 
I.  Lacnna  carlnata,  Gld. 
..  Lacnna  unifoaclata,  Cpr, 

Oiiiliilic. 
!.  Radius  variabilis,  Sfty. 

r)'|»i-ii'l<1a>. 
I.  Luponia  albuginoaa,  Grag. 
i.  Luponia  spadicea,  Sicaint. 
I,  Til  via  ealifoinica,  Griiy. 
I.  Eiato  leuoopIiEea.  Gld, 

<'aiit'i-IItirliiilir. 
'.  Trichotiopis  c»ucellata,  Sdi 

Pleurotomldw, 
r.  DrllUa 
I.  Dapbnella 
>.  MaugeUa 
.  Mangelia 
!.  Bela  fidicala,  Gld. 
I.  Bela 


uJcIo' 


1,  GUI. 


P  J- ram  I  <I  e  1 1  td  SB. 

I.  OdOBtomia  gravida,  Gld. 
':  OdOBtomia 
'.  Parthenla 

I.  ChemniUla  tobooolata}. 
I.  Chemnltila  tennloula,  Gld. 
I.  CbemnltBla  totqnata.  Gld. 
Eullmldie. 


Bcalarlada. 

I.  Soalarla  aaatialiB,  FiU. 
1.  Boalarta  [lufca  oo&otanais]. 
I.  Boalaila 

HaticldM. 
I.  naUoa  ?claiiaa,  Brod.  j-  %. 
I.  ITatica  impetTia,  Phil. 
:  Lti&aUa  algida,  Gld. 
I.  Lnnatia  caiuina,  Gld. 
I.  Lnnatia  Lowiall,  Gld. 
I.  Hevgrlta  Hecluziana,  fir*  ■ 
,.  PoUnlo«B  poiaploua,  Bad. 

Tritunldtc. 
'~  Aieobuccimmi  oi«gOii«iM, 
Btdf 

RanrllidiP. 
[.  Ranella  oaUfointoa,  Bdt, 
I.  Ranella  trlqnetra,  fin*. 

Mllrlnie. 
i.  Mitta  mauia,  A'uH. 

inargln«lll4lse. 
I.  MaiEiuella  Jemettii,  Cpr. 

OHvlilw. 
'.  OUvallB  bipltcata.  Sbg- 
I.  Olivella  nifaftaetata,  fin. 
I.  OUvalla 

Purparldai. 
I.  Parpura  doceracostata,  3/iiW. 
.  Fnrpnra  emar^iQata.  DrJi. 
:.  Futpnra  lactnoa,  Etch. 
I.  Piupara  oattlna,  Gld. 
\.  MonoceioB  ongonatnin,  Ci". 
I.  Monoceros  lapllloldei,  Cat. 
i.  NiUdella  aonldU.  Cpr. 
'.  NiUdella 
I.  Tmncarla 

I.  Ceraatoma  Belcherl.  HJi 
I.  Ceraatoma  rollatnni,  Eich. 

Bucclnidie. 
.  Columbella  californiana.  Ga^ 
:,  Columbella  carinata,  lliii. 
I.  Columbella  gausapata,  Gld. 
I.  Columbella  Bta-baibareiiBl*,C. 
1.  Bucctnum  coniieatuni,  Rre. 
;.   NaBBa  foBaata,  Girl 

:  HaBBa  mendica,  Gld. 
.Miii'lcldu:. 

!.  ClirrsodomnB  antlqnua.  Lit*. 
'.  ClirysodomuB  MiddendoiSi. 
<.  Chryaodomus  0,-.;nt. 

.  Chiysodomus  aitchana,  Midd. 
I.  Troptaon  caacelHuum.  J^i/. 
t.  Troptaon  cormgatum.  Itct- 
;.  Tropbon  orplieua,  Gld. 
'.  Fteronotna  faattraa,  J?A. 


[SMITHSONIAN  MISCELLANEOUS  COLLECTIONS.] 


CHEPK  LIST 


OF  TUB 


SHELLS  OF  NORTH  AMERICA. 


WEST    COAST: 
MEXICAN  AND  PANAMIC  PROVINCE. 


BT 

P.  P.    CARPENTER. 


The  West  Tropical  fauna  of  America  is  known  to  extend  from  Goaymas 
in  the  Gulf  of  California,  to  the  shores  of  Ecuador  and  Peru ;  and  includes 
the  Galapagos  Islands.  This  list  contains  the  Panama  Shells  of  Prof.  C. 
B.  Adams;  the  Mazatlan  Shells  of  the  British  Museum  Catalogue;  the 
species  from  yarioas  sources  enumerated  in  the  "  Report  on  the  Present 
State  of  our  Knowledge  of  the  Molluska  of  the  West  Coast  of  N.  America," 
—British  Association,  1856,  pp.  289  et  seq. ;  and  a  few  since  discovered. 
The  synonyms,  stragglers  from  other  faunas,  and  the  insular  and  South 
American  species  are  omitted.  Being  prepared  simply  for  the  interchange 
of  named  specimens,  it  should  not  be  cited  as  an  authority. 

BRTOZOA. 

JHemliraiiiporidae. 

1.  Membranlpora  denticulata,  B, 

2.  Membranlpora  gothica,  RijL 

3.  Lepralia  adpressa,  Busk. 

4.  Lepralia  atrofasca,  Ryl. 

5.  Lepralia  hlppocrepis,  Busk, 

6.  Lepralia  homilis,  Busk, 

7.  Lepralia  marginipora,  Reuss. 

8.  Lepralia  mazatlanicai  Busk, 

9.  Lepralia  rostrata,  Busk, 

10.  Lepralia  trispinosa,  Johnst, 

Celleporidae. 

11.  Cellepora  oyclostoma,  Busk. 

12.  Cellepora  papiUssformis,  Busk, 

Discoporidae. 

13.  Defranoia  intrioata,  Busk, 

PAIXIOBRAIVC0IATA. 

14.  Diflciiia  Cnnnlngil,  Bred. 


Plioladidse* 

15.  Pholae  cornea. 

16.  Pholas  crucigera,  Sby, 

17.  Pholadidea  curta,  Sby, 

18.  Pholadidea  melauuxm,  Sby, 

19.  Pholadidea  tubifera,  Sby, 

20.  Parapholaa  acuminata,  Sby, 

21.  Parapholaa  calva,  Gray, 

22.  Martesia  intercalata,  Cpr, 

23.  Martesia  zylophaga,  Vol, 

Gas  tr  ocliaeii  idae* 

24.  Gastrochasna  ovata,  Sby, 

25.  Gastroohaena  tnmcata,  Sby, 

SaxicaTidaD^  ^ 

26.  Bazlottva  ?' 

i 

37 


3(1.  Fotamamya  trigonalU,  C.  C  .1. 

h2.  Tellina  Insculpta,  nanl.        ^^| 

31.  Coibula  blcaiinata,  Sb,. 

63.  Telllna  lacetideA,  BanU      ^^H 

3i!.  CorbuU  biradlata,  Sbg. 

84.  TelUua  lameUata.  Cpr.          ^^H 

3:).  Cotbnla  Bolvinel. 

85.  Tellina  panamenBia.               ^^| 

;U.  CorboU  bagilia,  J{J: 

86.  Tellina  piinoeps.  /fan/.          ^^| 

3S.  CoTbula  marmorata,  i/rfj. 

87.  TelUna  pioia.  //in/.              ^^H 

3t;.  Corbula  naanta,  SI.,,. 

88.  TeUlna  puella.  C.  B.  AJ.       ^^M 

37.  Coibala  nuclfonnlB.  ^/,y. 

8!).  Telllna  punlcea.  Bom.          ^^H 

KS.  Coibula  obeaa,  «Jt. 

911.  TeUina  pura.  CId.                 ^^M 

39.  Coibula  ovulata.  Shy. 

n.  Telllna  tegia.  U..ul.               ^^H 

40.  Cocbula  puattiloaa,  C/ir, 

92.  Telltaa  reenlaria,  Cpr.          ^^H 

41.  Corbala  radlaM. 

03.  Tellina  rhodora.  ttinl           ^^H 

42.  Coibula  lubta,  C.  B.  Ad. 

94.  TeUina  lubeaoeiu,  flatil.                   1 

4i.  Corbula  BpaclOM,  Ud». 

SB.  TelUna  luteaoena,  Chtmn. 

44.  Corbula  tenuis,  S6y, 

SS.  TeUina  alliqua,  C.  B.  Ad. 

45.  Corbula  veutrtcoM,  Rve. 

97.  TeUina  Btraminea.  Dah.         ^^- 

AnaliuidEP. 

08.  Telllna  Tlrgo,  Honl.               ^^M 

4I>.  Thracla  aquatnoaa,  Cpr. 

99.  Macoma  aurora.  Haul.          ^^^H 

47.  TylerU  ftaellia.  H.  J-  J.  ^d. 

100.  Macoma  conciima,  C.  B.  J^^^| 

48.  LyonaU  dlaphana.  C/.r. 

101.  Maooma  Dombeyi  ffant.^^^M 

49.  Lyonaia  piota,  .%. 

102.  Macoma  elongata.  //a*/.      ^^H 

eo.  Perlploma  alta,  C.  D.  Ad. 

103,  Macoma  eubemacnlam,  A^^H 

M.  FeTlploma  ezourvata,  Cjir. 

104.  Macoma  mazatlanica.  IJidi^^M 

&Z.  Perlploma  Leana,  Conr. 

lOS.  Macoma  petalnm,   Val.         ^^H 

106.  Macoma  plebeia,  11^,1.        ^^M 

54.  Periploma  planluecola,  i'ij. 

107.  Macoma  teiia.  O'd.               ^^M 

65.  Hefeta  costata.  //rfi. 

108.  StriBiUa  camaria.  Linn.         ^^ 

ntl.  Ne^ra  dldyma.  i7<f<. 

109.  Strigllla  dichotoma.  PftJ. 

57.  Pandora  brevlfroni. 

110.  Strigilla  dlBJnnota.  Cpr. 

6S.  Pandora  olavlcuUta,  Cpr, 

111.  BtrigUla  ervlUa,  PkU. 

59.  Pandora  oomuta,  C.  B.  Ad. 

112.  StrtgiUa  lentlcula.  Phil.        ^^M 

Soieuidsi^. 

1 13.  Strigllla  aincera,  ISa«l.        ^^M 

60.  Solen  nidis.  C.  B.  Ad. 

114.  TelUdora  Burnett.  Ororf.^fl^H 

Solecurtl<l«p. 

lis.  ?Scroblculaila  prodttcta,  ^«^l 

61.  SolecurtnB  afflala.  C.  B.  Ad. 

116.  ?8croblcnlaria  viiidltlncta,  C 

62.  Soleonrtas  polltna,  Cpt. 

117.  Bemele  bfcolor,  C.  B.  .Irf. 

63.  Bolecurtua  violaacene,  Cpt. 

118.  Semele  caUfomioa.  .1.  Ad. 

64.  SangainolaTla  minlata,  flht. 

119.  Semele  eUtpUca,  Sbg.            ^^ 

6S,  SaiiBninolarla  telllnoidei,  A,t. 

12D.  Semele  flaTeecena.  Gld.       ^H 

B6.  PBammobta  Kinder mannl,  H<./. 

121.  Semelo  obllqna.  Wood.          ^^M 

ST.  Telllna  btevlroBtrla.  l.hih. 

122.  Semele  planata.                    ^^| 

SB.  Telllna  BroderlpU,  DeJ: 

123.  Semele  proxlma.  C.  B.  Ad. 

ea.  TelUna  eognata,  C.  B.  Ad. 

124.  Semele  pvUolua.  Sbf. 

TO.  Tellina  columblenala,  Uant. 

I2G.  Semele  atrloaa.  C.  B.  Ad. 

71.  TelUna  cryBtaUlna.  Chemn. 

126.  Bemele  tortnoaa.  C.  B.  .^4  ^^ 

rX  TeUina  CumlnBll.  Hani. 

127.  Semele  ventricoaa,  C.  B.  44^^| 

73.  TelUna  delioatula,  ZJmA. 

128.  Semele  ?;enaata.  A.  Ad.     ^^| 

Tl.  Telllaa  denOoulata,  Dah. 

129.  Cumlngla  californloa,  Cxm^^H 

75.  Telllna  DeBhayeaU,  Cpr. 

130.  Cnmingla  lameUoaa,  Shj,     ^^H 

7U.  Telllna  donacilla,  Cpr. 

131.  Cumlngia  trigonulari^  ^'f^^^l 

TT.  Tellina  ebntnea,  Ua»L 

132.  Comlngla                               ^^H 

78.  Telllna  fauBta.  i'""0P. 

Doaaclds.                    ^^| 

73.  TelUna  felii.  na«L 

133.  Iphlgenia  alUor.  Sbf. 

gU.  Tellina  gamma,  nH. 

134.  Iphigenla  Ifevigata.  GmO. 

SI.  Tellina  Mberoa,  Uanl. 

135.  Arcopagia  rletna.  C.  B.  Ad. 

Wise.  Donax  auimiUa,  Hail. 

m 

isn 

Venas  Kelletdl.  Hd,.                        ^^H 

m.  Donai  beUa.  fJr^-h. 

ISO 

Venua  mtilticoatata,  Shj.                    ^^^M 

na.  Donax  caslalus,  Cpr. 

191 

Venua  negleota,  Gra^.                       ^^^^M 

lay.  Donu  carinatua,  Hani. 

1U2 

l-H:  DoDu  Caipameri.  iJ.  j-  X  JiJ. 

193 

Venua  pulicarta,  Ilrod.                         ^^H 

141.   Donai  Coiuadi,  ZfeiA. 

194 

Venus  reticulata,  I.ti.                           ^^H 

142.  Dooaz  culmlnatut,  C;>r. 

ins 

Venua  undateUa,  .Sdj.          [Sh            ^H 

143.  Donaz  e^acllia.  lianl. 

i9e 

AnomalocardJa  aubimbrloata,            ^^H 

144.  Donaz  navicula,  Haul. 

IH7 

Anomalocardia  aubrugoaa,  S.         .  ^^^| 

14S.  Donax  ovalina,  i'.i/i. 

ins 

Tape*  grata,  S«g.                                     ^^M 

i;i:i 

Tapea  hlBtrlonica,  Shy.                           ^^M 

147.  Doaax  punctatoatriatus,  Hani. 

300 

Tapee  aquamoaa,  Cpr.                            ^^M 

201 

Tapes  tenerrima,  Cpr.                            ^^H 

Mactridie. 

Pelrirulidse.                                ^H 

14?,  Mactia  augulata,  Cray. 

2C2 

Petrtcola  cognata,  C  B.  A<l.               ^^H 

150.  Mactra  anguala,  Dah. 

203 

Fetrlcola  dactylua,  5f>y.                       ^^M 

IM.  Maotra  califomica,  Dtth. 

204 

Petricola  denticulata,  .%.                  ^^1 

152.  Mactta  exolsta,  Grag, 

205 

FeCricola  robuata.  Sb^.                         ^^H 

Ha.  Mactia  fragilia.  fAewn. 

306 

Petricola  ventrlcoaa,  Dai.                  ^^H 

154,  Uactra  gooiata,  Grag. 

207 

Rupellarla  exarata,  Cpr.                       ^^M 

155.  Maotta  Uciniata. 

'MS 

Rupellaria  foliacea,  Drsh.                       ^H 

136.  Mactra  pallida. 

20H 

Rupellaria  Ungaa-feUs,  Cpr.                   ^M 

157.  Mactra  velata,  Phil. 

210 

Bnpellaria  paupeicula,  Otsk,                ^H 

m.  Raeta  elegana,  .%;/. 

211 

Natanio  acoblna,  Cpr.                             ^^H 

153.  Rangia  mendica,  GId. 

Asian  idee.                                     ^H 

Teiieridtc. 

212 

Oouldia  paciSca,  C.  B.  Ad.                   ^H 

lt;o.  Clemeotia  eracUUma.  C,>r 

213 

Gouldia  vaiiana,  t>r.                             ^^M 

214 

CIroo  margarlta,  Cpr.                              ^^M 

l';2.  Trlgona  httmlUa,  Cpr. 

215 

Circe  anbtrfgoua,  Cpr.                           ^^M 

163.  Trlgona  plannlata,  Slj. 

21(! 

Craaaatella  gibbOM,  Sby                      ^H 

lt>4.  Trlgona  radlata,  &bj. 

217 

Ttapesinm                                                  ^^M 

21S 

Cardita  afflnla,  Br-d.                               ^H 

IBB.  Doalnla  Dunkori.  fhil. 

210 

Cardlta  callfomioa,  De.ih.                      ^^M 

lilT.  Dostnla  pottderoaa,  Gra-/. 

220 

Cardlta  craaaa.  OVuj.                              ^^^^ 

US.  CycUna  products,  Cpr. 

231 

Caidita  Cuvierl.  HroJ.                           ^^| 

}iiO.  CycUna  aubquadtata,  Haul. 

223 

Cardlta  latlcoatata.  Shy.                        ^^M 

170.  Diono  anianUa,  Haal. 

223 

Cardlta  radiata,  Bred.                            ^H 

171.  Dione  breviaplaosa,  Sby. 

Chamidic.                                    ^M 

172.  Dione  chioii»a,  Mtt. 

2-34 

Chama  Buddiana,  C.  B.  .-1</.                   ^H 

173.  Dione  circinata,  Bora, 

22S 

Chama  cormgata.  Brod.                          ^H 

174.  Dione  ooncinna,  Sbg. 

226 

Cliama  ec  hi  Data,  Brod.                            ^H 

227 

Chama  exogyra,  Conr.                             ^H 

176.  Dione  lupinarla,  Ltit. 

22S 

Chama  bondoaa,  Brod.                           ^H 

177.  Dione  roaoa,  Brod.  i-  Sij. 

22y 

Chama  panamenaia,  Rre.                        ^^M 

176.  Dione  unlcolor,  56</. 

2yo 

Chama  products,  Brod.                          ^^M 

231 

Chama  apinoaa,  Sbg.                               ^^| 

1^0.  Cytherea  petlcliialiB,  Lam. 

C'ardiad».                                    ^^M 

232 

Cardium  alabaatnun,  Cpr.                    ^^M 

IB'i.  Venna  califontienala,  Brnd. 

2-'i:\ 

Cardium  Beloheii,  Brod.  j-  Shy.           ^H 

1S3.  Venua  columblenaia,  A'ij. 

234 

Cardium  blangulatntu,  fi.  J- Sby.           ^^M 

184.  Venua  crenlfera,  A'hy. 

235 

Cardium  conaora,  Brod.  ^  Sby.             ^M 

IhS.  Venua  diatana,  Phil. 

2313 

Cardium  Cnmlngll,  Brod.                       ^H 

ise.  Venaa  Quctifraga,  Sbg. 

237 

Cardium  elatum,  ^I'g.                             ^^H 

167.  Venna  iuaooltneata.  Ur.  J-  Sij. 

23S 

Cardium  granlferum,  Brod.  f-  S.           ^^H 

laS.  V»nna  gnldia,  Hrod.  ^  Stg. 

239 

^k 

) 

£^^^^ 

I.  Cordlitm  obovala,  Bred,  f-  Sby. 
.  CBTdlnm  panamensD,  Shy. 
I.  Cardium  proGemm.  ^br/^ 
i.  Cardlnm  rotundatum,  C/ir. 
f  Caidlnm  senticoBuiii,  Sbj. 

Luclnldte. 
.  Codakla  punctata,  Liati. 
:  Codakia  tigerlna,  L.-in. 
,  Iinolna  aiutulata,  P'-': 
\.  Lnolna  artemidiB,  '/<r. 
I.  Ldclua  eburnea,  flee. 
I.  Luclna  ezcavata.  Cpr. 
.  Laolna  fenestiata. 
1.  Iiuclna  mazatlanica.  Cpr. 
:  Lttotoa  mailoata,  C'Annn. 
:.  Luoina  pBcUuata,   Cpr. 
I.  Luclna  prolangata.  ''/■r. 

J>I]ilodwuti(la^ 
.  Dlplodonta  oaloolns,  Rv». 
'.  Dlplodoata  obllqua,  Phil. 
>.  Dlplodonta  •emlaapsra,  Phil. 
.  Dlplodonta  snbqnadiate,  Cpr. 
'.  FelanU  comea,  lir,. 
,  Felania  aerrlcata,  f^'f. 
':.  Ffllanla  teUlaoldea,  Mne. 

Hi-iiiufite'. 
.  Kellla  Biib orbicularis,  ilonl. 
;.  Lasea  oblonga,  '.^r. 
.  Laiea  ?rubra,  .^tuni. 
i.  Ziaaea  trigoualla,  I'/jr. 
.  Lepton  ■clementlnum,  Cpr. 
.  Lepton  dionnnm,  Cpr. 
I.  Lepton  obtnsum,  Cpr. 
I.  Lepton  umbouatum,  C/ir. 
..  Pythiua  Bublsvis,  Cpr. 
:.  Uontacnta  cbalcedonic 
:.  Montacnta  eUlptlca,  <?/> 
L  Montacuta  subqtiadiata,  Cpr. 
:  Sclatllla  Cumingii,  Deih. 

■  tCycladella  papyracea.] 

Mytilida?. 
.  MytHna  mTiltiforiuis,  Cpr. 
I.  Myttlua  palliopunetattiB,  riir. 
I.  Septifer  CumingianiiB,  Dlr. 
I.  ACodlola  btaziliensia,  Chemn. 
.  Modiola  oapax,  ''"i.r. 
:.  Modiola  mutablUB,  Cpr. 
.  Crenella  ooarctata,  Dkr. 
:.  LiChophagua  arUtatus,  6^0/ 
.  Lithophagus  attennatuB,  Ik'^h 
i.  IilthophaguB  calyculatuB,  C/n 
'.  Iilthophagua  cinnamomeuB,  £ 

■  IjitbophaguB  plumulu,  7/iiii^. 
'.  Leloioleuna  apatioraa,  Cpr. 


Cpr. 


I.  Area  1:1  ardUroimls,  Sig. 

..  Area  conolima. 

!.  Aroa  formosa,  'if^y. 

1.  Aioa  frandis.  Brod.  %■  Sftjr. 

I.  Area  mulHcoBtata,  Sby, 

i.  Aioa  tuberculosa,  Shg. 

!.  Scapharca  blfrona,  Cpr. 

'.  Scapharca  emarginata,  Sij. 

!.  Scapharoa  labiata,  .■■■.'7. 

).  Bcapharoa  naz,  S>j. 

I.  NosUa  TOTBTaa,  Gray. 

..  Arglna  btevlfrona,  Sb^. 

'■■  BTBBoarca  alternata.  Sli). 

I.  BjBBoaroa  aviculoidss.  Hvt. 

I.  Byaaoaica  gradata.iJroJ- j"  Aj 

i.  BTsaoaroft  Ulots,  Sbj. 

I.  Byaaoatoa  nratabUIa,  Shj. 

'.  Byaaoaroa  pacLfica,  Sh^. 

I.  BTBBoaica  Jteevlaua,  iJ'Orb. 

>.  B7*Boaroa  aoUda,  Sbf. 

t.  ByHoarca  vAapartllio,  Qr. 

..  AzlnEoa  bicolor,  li-'. 

[,  Azluea  glganlea.  I!'-'. 

I.  Azinaa  Innqaalla,  Sbf. 

\.  AxlniBa  maculata,  Brod, 

':  AxUuea  mnltloostata,  8aj. 

'<■  Axfntea  parclplcta. 

'.  Axin«ea  peatenoIdM. 

I.  Nuoinella 

ZViiniliiln'. 
'-  Nucula  oxigTia,  Shy. 
I.  Leda  coatellata,  Sbj. 
.  Leda  CTlapa,  IlJt. 
I.  Leda  eleuensla,  Sbf. 
':  Leda  excavata,  HHi. 
I.  Leda  gibbosa,  -^l.^. 
K  Loda  Ijrata,  fll/« 
I.  Leda  poUta,  Sbf. 

Avlculidae. 
'.  Pinna  lanceolata,  Shf, 
I.  Piima  maura,  Shg. 
I.  PItma  Tugoaa,  Shf. 
K  Piima  tuberculosa,  SI3. 
..  A-dciila  Bterna,  GId. 
'..  MareaHtiphora  flmbiiata.  K^ 
I.  IsoEnomon  Chemnltslanns, 
1.  leognomon  janna,  Cpr.  [Z^'O'' 

I.  Pecten  olrcularia,  Sbf. 
i.  Pecten  faBclcuIatUB,  Ildi. 
'.  Peoten  nodoaus,  l.n. 
I.  Pecten  sabnodoaos,  .V>f. 
I.  Pecten  tumbezonsiB. //OrS. 
I.  Pecten  ventilcOBus,  Sbf 


341.  Janlra  danUta,  Shg. 

342.  Janira  aarloaa,  Edt. 

343.  Zdma  angolata.  Shy, 

344.  Lima  arcuata,  56^. 

345.  Zama  paoifioa,  D'Orb, 

346.  Lima  tetaioa,  Gld. 

Spondylidae. 

347.  Spondylus  oaloifer,  Cpr. 

348.  Spondyloa  dabios. 

349.  Spondylus  Umbatna,  Sby, 

350.  Spondylus  princeps,  Brod, 

351.  Spondyloa  radnla,  Eve. 

352.  Flicatula  penicillata,  Cpr. 

Ostreadae* 

353.  Ostrea  columbienBia,  Hani. 

354.  Ostrea  conohaphila,  Cpr. 

355.  Ostrea  Cumingiana,  Dkr. 

356.  Ostrea  iridesoens,  Gray, 

357.  Ostrea  palmnla,  Cpr, 

358.  Ostrea  ?Virginica,  Gmel. 

AnomiadaB. 
859.  Flaonnanomia  claviculata,  C, 

360.  Flaounanomla  Cumingii,  Brod. 

361.  Flacunanomla  foliata,  Brod. 

362.  Flaonnanomia  pemoides,  Gray: 

363.  Anomia  fidenas,  Gray, 

364.  Anomia  lamps,  Gray. 

OASTEROPOBA 
OPISTUOBRAiVCUIATA. 
Pleuroliraiicliidse* 

865.  Umbrella  ovalis,  Cpr. 
Pltilinidse. 

366.  Bmaragdinella  thecaphora,  C. 

Bullidse* 

367.  Bulla  Adamsi,  Mhe, 

368.  Bulla  exarata,  Cpr. 

369.  Bulla  nebulosa,  Gld. 

370.  Bulla  panamenais,  Phil. 

371.  Bulla  Quoyii,  Gray. 

372.  Haminea  cymbiformis,  Cpr. 

373.  Haminea  vesicula,  Gld. 

Cyliclmidae* 

374.  Cylichna  luticola,  C.  B.  Ad, 

375.  Tomatina  oarinata,  Cpr, 

376.  Tomatina  infrequena,  C.  B.  Ad. 


GASTEROPOBA 
PUL]IIO]¥ATA. 
Auriculidae. 

377.  Melampus  acutns,  D'Orh. 

378.  Melampus  Bridgesii,  Cpr, 

379.  Melampus  conolnnus,  C.  B,  Ad. 

880.  Melampus  infrequens,  C.B.Ad. 

881.  Melampus  olivaceus,  Cpr, 


382.  Melampus  panamensis,  C.  B.  A, 

383.  Melampus  sUgnalis,  D'Orb. 

384.  Melampus  tabogensis,  C  B.  A. 

385.  Melampus  trilineatua,  C.B.  Ad, 

386.  Fedipes  angulata,  C.  B.  Ad. 

Sipltoiiariadse* 

387.  Siphonaria  ssquilirata,  Cpr. 

388.  Siphonaria  oostata,  Sby. 

389.  Siphonaria  gigas,  Shy. 

390.  Siphonaria  lecanium,  Phil, 

391.  Siphonaria  maura,  Sby 

392.  Siphonaria  pica,  Sby. 

GASTEROPOBA 
PROSOBRAXCUIATA. 

HBTEROPODA. 
lanthinidae. 

393.  lanthlna  decollata,  Cpr. 

394.  lanthina  strinlata,  Cpr. 

395.  Recluzia  RoUandiana,  Phil. 

CIRRIBRANCHIATA. 
Bentaliadae* 

396.  Dentalium  corrugatum,  Cpr, 

397.  Dentalium  hyalinum,  Phil, 

398.  Dentalium  liratum,  Cpr, 

399.  Dentalium  pretiosum,  Sby, 

400.  Dentalium  tessaragonum. 


SCX7TIBRANCHIATA. 
Cliitonidae. 

401.  Lophyrus  albolineatus,  B.  ^  S, 

402.  Lophyrus  articulattis,  B.  ^  Sby, 

403.  Lophyrus  dispar,  Sby. 

404.  Lophyrus  Issvigatus,  Sby. 

405.  Lophyrus  Stokesii,  Brod, 

406.  Lophyrus  striatosquamosus,  C. 

407.  Calloohiton  pulchellus,  Gray. 

408.  Lepidopleurus  Beanii,  Cpr. 

409.  Lepidopleurus  buUatus,  Cpr. 

410.  Lepidopleurus  clathratus,  Cpr. 

411.  Lepidopleurus  magdalensis,!/. 

412.  Lepidopleurus  M'Andrese,  C. 

413.  Lepidopleurus  sanguineus,  R. 

414.  Lepidochiton  proprius,  live, 

415.  Tonicia  crenulata,  Brod. 

416.  Tonicia  Forbesii,  Cpr, 

417.  Tonicia  lineata.  Wood. 

418.  [Chiton]  clathratus,  Rve. 

419.  Chiton  columbiensis,  Sby, 

420.  [Chiton]  Elenensis,  Sbij. 

421.  Chiton  flavescens,  Cpr. 

422.  Chiton  luridus,  Sby. 

423.  Chiton  scabricula.  Shy. 

424.  [Chiton]  setosvs 

425.  MopalU  B9 


ISG.  Acantbochitei  airagonltee,  C. 

47:'.  Oibbnla  coronaUta,  C.  B.  i^^| 

in.  Plajriphota  rotnia.  Sfcy. 

47U.  OmpbaUni  elobnluB,  Cpr.    ^^H 

ratclllilw. 

477.  OraphaUns  Ugnlatua,  Mkt.    ^^H 

429.  Patella  dlscota.  PM. 

4T9.  Omphallua  ntgoaua,  A.  Ai,  ^^H 

i-2».  Patella  mexicana,  Brod.  ^  Sbg. 

47U.  Oropballua  vlrldaloa.  c;iii<J.^^^H 

430.  Patella  pediculua,  Phil. 

460.  Polydonta  deutata,  A.  Ad.  ^^1 

431.  Patella  atipulata.  flue. 

4B1.  VitTinalla  anntaata.  Cpr.     ^^H 

4^2.  NaceUa 

4g2.  VltrtueUa  blfilata.  Cpr.        ^^H 

.tvuifeidEC. 

483.  -TItriaella  blfroatla.  Vpt.    ^^M 

433.  Acm«a  faaclcnlails,  M->. 

464.  Vltilaella  carinnlata,  Cpr.   ^^H 

434.  Acmeea  UveBceoa.  Ave. 

465.  Vitrlnella  cincta,  Cpr.          ^^1 

4:iS.  Acmcea  mesoleuo*,  Ht». 

486.  Vitrlnella  conclnna.  C.  A^^^| 

4iti.  Acmsea  mlteUa.  Mtt. 

467.  Vitrinella  coron«tB,  Cpr.     ^^H 

437.  Acniiea  acabia,  A'uK. 

466.  Vitrlnella  decnaaata,  Cyt.  ^^M 

4:iS.  Acmiea  veepeitina,  Rit. 

489.  VltrtneUa  ezlgu^  <^-  fi-  '''^H 

439.  Sautelllna  navlcelloideB,  Cpr. 

490.  Vlttinella  janna.  C.  B.  Ad.  ^^H 

Cud  in  lad  te. 

4<ll.  VltrineUa  Unilata.  Cpr.       ^^H 

440.  Gadinla  pentegonloatoma,  Sly. 

Flssiii'vllida'. 

494.  VltrineUa  monllia,  Cpr. 

441.  nsBUreUa  alba,  Vpr. 

41*5.  VltrineUa  orbl«,  (.>/. 

442,  FiBBureUa  crenifera,  Sbg. 

49U.  Vitrlnella  panameiwls.  C.  B.  A. 

44.J.  FiBBureUa  maototTomo.  Sbj/. 

4117.  VltrineUa  panra,  C.  R  Xrf. 

444.  Fiaanrella  mexicana.  ^'tj. 

498.  VltrineUa  perparra.  V.  U.  Ad. 

445.  FiBBUrella  mlcrotiema.  Sbg. 

44(i.  FiBsnrella  miu.  R>t. 

5(10.  Vitrlnella  reBnlaiia,  C.  ^.  AJ. 

447.  FiBBuieUa  nigrocincta,  C;ir. 

501.  VittineUa  aemUroda.  C.  B.  -W 

44S.  PlBsniella  nigtopunetata,  Sty. 

502.  Vitrinella  anbqoaaraU,  Cpr. 

44;t.  FlBBTirella  OBttina,  Itte. 

fi03.  VilrineUa  trlcarinata,  f.  B.  Ai. 

45i.>.  riBBarella  rugo&a,  Sbg. 

504.  BthaUa  ampleotana.  Cyr.       ^^ 

4S1.  Fiaanrella  Bponfiloaa,  Q>r. 

505.  Ethalla  CBilnata.  Cpr.           ^^M 

4f>2.  FiBBureUa  %rlre>iceiia,  S'-t,. 

506.  EthaUa  limlata.  Cpr.            ^^M 

4S3.  OlyphiB  alta,  C.  B.  Ad. 

507.  BthaUa  naticoldes.  (>.       ^^1 

454.  GlyphiB  glbbemla.  Lam. 

50S.  BthaUa  palUdnla,  Cpr.          ^^ 

4S5.  Glypbia  InEequalla.  6'by. 

509.  BthaUa  pyricalloaa,  Cpr 

45S.  OlyphlB  panamenaiB,  Sftj. 

510,  BthaUa  valvatoldea.  C.B.M. 

511.  TeinoBtoma  ampleotana,  (>'■ 

4S8.  Himula  maiatlanloa,  C/-r. 

Trochidtc. 

513,  Teinoatoma  aubstrlattan.  ''/"- 

450.  PhaslaneUa  compta,  Gld. 

514.  aiobuluB  aulcatoa,  Cpr. 

4i;0.  Pbaalauella  perforata,  PA.7. 

515.  OlobnluB  ttimena,  C/^r.          ^^^_ 

4iil.  Callopoma  fluctuoaum,  J/uu'e, 

516.  Adeorbls  acabsr,  Phil.          ^^M 

4U2.  CaUopoma  Baiosum,   Hnod. 

Nerilid».                      ^^M 

463.  CoUoaia  pbaBlanaUa,  C.  B.  Jrf. 

517,  NeriU  Bemhardl,  Bfcl.        ^^M 

404.  Turbo  ruUlnfl.  f.  fi.  vlrf. 

51S.  Nerita  Hcabricoata,  /><»■     ^^H 

4G5    Tnrbo  aquamigera,  Itc«. 

A19.  Neritlna  caUfomica,  litt.     ^^H 

me.  tJvaDlUa  IneimiB.  Gmd. 

520,  Neritina  caaHlculnm.  ■''h-    ^^M 

467.  Uvanllla  olivaoea,  J/aae. 

521.  Heritina  globoaa,  Brsd.    ^^H 

468.  UvanlUa  tmgnii.  Maift. 

622,  NeiiUna  guajaqnlleDiUA  Sj^^f 

469.  ZlslpWouB  LeauuB.  C.  B.  Ad. 

G23.  Herittoa  Intermedia,  Sh-    ^^M 

470.  ZUlpbinuB  lima,  Pl.il. 

62i.  Neritlna  laUsslma.  Bnd.     ^^M 

625.  Kerldna  Llateri.  Pfr.           ^^ 

472.  ZlzlphlnuB  panamenais.  Phil. 

526.  Neritlna  Hichandi,  Kftl. 

527.  Neritlna  picta.  iV 

628.  Neritlna  pulohr*  WtcJ.                 \ 

^^^^^^^^^^^^^^ 

^^^M 

H      FBCTINIBRAirCBIATA. 

m 

r 

676. 

Cwcnnt  Grmatum.  C.  B.  Ad.                ^^H 

V                      BOSTRIFEBA. 

577. 

Cwcum  glabiUoime,  Cpr.                      ^^| 

■             Naricidw. 

678 

CiBoam  beptaeonnm,  Cpr.                   ^^H 

■  SSS.  Harioa  orTptopblU.  Cpr. 

679 

Caeoum  Inaouiptuin,  Cpr.                      ^^M 

Calyptrseidw. 

5  SO. 

Cmcum  iMTe.  V.  ii.  AH.                           ^H 

G30.  CiucibalTini  imbrlaatam.  SAj. 

581. 

Caecum  laqueatum,  C.  13.  Ad                ^^M 

531.  Cmclbnlum  Jewettll,   (>r. 

f'S2 

CsBoum  Uratoolnotum,  Cpr                     ^^| 

632.  Crnclbulnm  radiatnia,  lirod. 

683. 

Caecum  obtaaum,  Cpr.                           ^H 

633.  CniQibulnm  Benatum. 

iS4. 

Csecum  quadtatnn),  Cpr.                         ^^t 

634.  Cmcibulam  spiuoaaia.  Sb^. 

6s5. 

CEBCum  reversum.  Cpr.                            ^^H 

580 

Caecum  aublmpieaanm,  Cpr,                ^^M 

536.  Calyptraea  cepacea,  ivW. 

567 

CEBCum  lubspliale,  Cpr.                        ^^H 

637.  Calyptrwa  corrugata,  JJroJ. 

588 

Caecum  terea,  Cjir.                                 ^^^| 

53S.  CalyptTwa  planolata,  broil. 

689 

Caacum  nndatum,  Cpr.                         ^^^M 

53M.  OalemB  oonlouB.  BroJ. 

Turrlteilidee.                          ^^H 

5-K:  Qalorau  mamlUaila,  lirotl. 

Efli) 

Tuititalla  faaoiaUa.  Rft.                      ^^H 

541.  OaleruB  BordlduE,  Br<,d. 

691 

TurritBlla  gonloBtoma,   I'al.                  ^^^M 

r>-12.  OaleniB  BubreQextu,  Cpr. 

692 

Turiitella  uodnloaa.  A'l'n^.                      ^^M 

543.  OalerriH  ungula,  BroJ. 

693 

644.  Trochlta  aplrata,  /"<«■*«. 

6»4 

TnrtiteUa  tigrina,  JCien.                         ^H 

545.  Troohlta  ventrloou,  f/T. 

Cerittaiadae.                                    ^H 

54li.  CrepldiOa  acvUeata,  Gmel. 

695 

Certthitun  albolliatum,  Cpr.                   ^H 

547.  Ctepidula  adunca,  JJfcy- 

51*  ti 

CerttUnm  famelicum.  C.  B.  Ad.              ^H 

E4S.  Ciepidula  aienata.  lirod. 

587 

Cerithium  IntDrruptnm,  Mke.                 ^H 

64.1.  Crepldnla  daraata,  Vrod. 

598 

Cerltliium  itioiatum.  ('.  U.  Ad.            ^^| 

650.  Crepidula  eicavata,  BroJ. 

69d 

Cerithium  macnloeom,  KUt.                  ^^| 

551.  CiAplduIa  lucarva,  lirod. 

600 

Cerithium  mualcnm,   Vol.                        ^^| 

552.  Ctepidula  matglnallB.  liroJ. 

(101 

Ceiltbiom  paoificum.  Sf>y.                     ^H 

602 

554.  Ciepidula  onyi.  Sftj. 

603 

Cerithium  uncinatnm,  Gmel.                  ^^H 

555.  Ctepidula  uaguiformia,  Lam. 

6114 

VartaguB  bagratla,  IVi'.                           ^^^| 

Capulidie. 

GO,') 

Vertagua  gemmatUB,  Uds.                   ^^H 

65li.  Hipponyx  antlquatoa,  ii"". 

yiiii 

Cerlthldea  masatlanloa,  Cpr.                ^^H 

657.  Eipponyz  baibatUB,  £ijr. 

607 

Ceitthidea  Moutagnei,  D'Orii.              ^^H 

558.  Hippoayz  OiayaauB,  ilU. 

608 

Cerithidea  pnlchta,  C.  B.  Ad.               ^H 

559.  Hipponyx  mittula,  Sbg. 

609 

Ceiithidea  vailcosa.  Sbg.                       ^H 

5<10.  Hipp  onyx  planatna.  Cpr. 

TruucateUidae.                           ^H 

561.  Hipponyx  aeitatUB,  Q-r. 

eio 

Tiuuoatella  Baiidiana,  C.B.Ad.             ^H 

563.  CapulM 

Melaniadie.                                    ^H 

Vermetidse. 

611 

Mslauia  Gouldll.  il.  j-  A.  AJ.                  ^H 

663.  Aletea  centiquadtua,   I'll. 

612 

Pytgula  quadrlcoatata.  Cpr.                 ^^| 

664.  Aletea  maigarltaium,  V'll. 

AmpuUaridae.                              ^H 

665.  Vetmetua  eburaens,  Rie. 

613 

Ampullaiia  Cumlngil,  A'lni;.                    ^^H 

Gt'i;.  TematuB  Hindsii.  dVu;, 

614 

Ampullaiia  malleata.                                ^^| 

607.  BlTonia  alblda,  Cpr. 

l.itarinidw.                                   ^H 

see,  Blvonla  oontotta,  Cpr. 

615 

Utorina  abetraiu,  PkU.                           ^H 

616 

Iiitotina  aspera,  Pliil.                               ^^| 

ma,  C/.f. 

617 

Iiitoilna  ooDBpersa,  Phil.                      ^^| 

Cwcidse. 

616 

Lltottna  eoionata.  Lam.                        ^^| 

670.  Csecum  abnonnale,  C'/r. 

619 

IiltoTina  faBciata,  Gtag,                           ^^| 

571.  Cncum  clathtatum,  L>r. 

ua"i 

Litotina  PMlippil,  Cpr.                          ^^^ 

572,  Ceecttm  conugulatum,  (';ir. 

621 

liltorlna  pulchta,  PliiL                          J^^^M 

573.  Caeoum  dextioveiaam.  C/t. 

622 

Litortna  vaiia,  .s'6y.                               ^^H 

574,  CEBcnm  elongatnm,  Cpr. 

623 

ModuluB  catenulatna,  Phil.             ^^H 

676.  CiBOum  fatcimeo,  Cjir. 

^m 

i 

J 

B^^^l 

B25.  roMarnn  ■bjootiM,  C.  B.  Ad. 
826.  Fossaiua  angloatoma,  C.  B.Ad. 
627.  Fosaanu  angiUatn*.  C^'- 
62S.  FoBsaina  oioavatna.  C.  B.  Ad. 
S'29.  FoBBaiua  fovoatoji,  (7-  B.  Ad. 
'J^C.  Foaaaius  megaBoma,  C.  B.  Ad. 
831.  Fosaaro*  tuberoauB,  Cpr. 
ilS3.  Isapis  macnioaa,  Cpr. 
63:<.  IsapU  OToldea,  CM. 

034.  RlwoLna  clattdestliu.  C.  B.  Ad. 
eas.  Risaotna  Grmata,  C.  B.  Ad. 
63fi.  HIaaoloa  fortlt,  C.  B.  Ad. 

637.  Rlaaolna  Lnfreqnena,  C.  D.  Ad. 

638.  Riasolna  janna.  ('.  B.  Ad. 
^n.  Rlaaoina  sUlcta.  Mkt. 

mn.  Rlsaoina  W^oodwarall,  Cpr. 

641.  Batleeia  llrata.  Cpr. 

ti42.  AlTonla  eSusa.  Cpr- 

1(43.  Alvania  eieurvata,  Cpr. 

W4.  Alvanla  tumlda,  Cpr. 

C4.'j.  ?CinEnla  dubloaa,  C.  B.  Ad. 

64(i.  CiQEQla  paupetoula,  C.  B.  Ad. 

647.  Cingula  aaiieola,  C.  B.  Ad. 

648.  HydrobU  ?nlv3e,  Ptan. 

JefTreyxiadae. 
(i4!).  Jefheyala  Alderl,  Cpr. 
6i('.  Jeffteyaia  bifaaciata,  Cpr. 
Ufil.  Jeffi«jrEla  tamena,  Cpr. 

Flunaxidic 

652.  Alaba  alabaatiltva,  Cpr. 

653.  Alaba  conlca,  Cpr. 

654.  Alaba  laguncula,  C/ir. 

655.  Alaba  mntana,  Cpr. 
658.  Alaba  acalata,  Cpr. 
657.  Alaba  aupiallrata,  C;ir. 
05S.  Alaba  tevebralla.  Pfr. 
esi).  Alaba  vlolacaa,  Cpr. 

6S0.  Planazis  nigilleUa,  Fortes. 
6lil.  Flanaxla  planicoatata.  Shy. 

OTulidfe. 
662.  Radius  te quails. 
ess.  Radltia  avena,  .^f^y. 

664.  Radfua  Inflaxua,  Sh<i. 

665.  Radius  variabilla.  C.  D.  Ad. 

666.  Ovula  emarBlnata,  Sbg. 

('ypra*tdae. 
687.  Cypiaea  exanthema,  Linn. 

669.  Alicia  axablcnla,  Jl^n. 
K6fl.  Arlcla  pnnctulata,  Gi-ojr- 

670.  Tiivla  pacific  a,  Cray. 

671.  Trivia  pulla,  Gaik. 

672.  Trivia  puatulata,  £0111. 

673.  Trivia  radlana.  Lam. 

674.  Trivia  nibesoens,  Graj. 


STG.  Trivia  aangainea.  Graj, 
878.  Trivia  Solandri,  Cfaj. 
677.  Ttlvla  ?anffuaa,  Grny. 
67S.  Erato  colnmbella.  M-f. 
679.  Erato  UangaTiED,  Groji- 
Erato  acabriaacola,  Craf. 

Cancellariadce. 
Cancellaria  aoamlaata,  Sitj. 
682.  Cancellaria  aiBnis.  C.  B.  Ad. 
Cancellaria  alblda,  Hdi. 
Canc«llaiia  bifaaciata. 
6S5.  Cancellaria  bievia,  Sbg. 
i.  Cancellaria  buccinoldM.  Sij. 
J.  Cancellaria  bulbnlna,  ^y. 
i.  CanceUaila  bollata,  Sby. 
G89.  Cancellaria  Candida,  Shg. 

X  Cancellaria  caaaldlfonnla,  S^ 

691.  Cancellaria  chrysoatoma,  Sii|, 

!,  Cancellaria  clavatnla,  -SViy. 

t.  Cancellaria  cienata,  Hdi. 

1.  Cancellaria  decusaata,  S^f. 

I.  Cancellaria  elata,  Hdt. 

896.  Cancellaria  gemmnlata,  5Sj. 

S97.  Cancellaria  goaioatoma,  ~~ 

698.  Cancellaria  Indentata,  Sbf. 

CaDcellaria  obeaa,  Sbf. 
700.  Cancellaria  pulchra,  Sbg. 
im.  Cancellaria  pjsmaea,  C.  B.  Ad 
702.  Cancellaria  sollda,  A"6y. 
103.  Cancellaria  teaaellata,  Shj. 

704.  Cancellaria  anipUoata.  .S6«. 

705.  Cancellaria  OTceolata.  lid'- 

708.  Cancellaria  ventricoaa.  B-h, 

Strombidoe. 
707.  Stiombns  saleatna,  Wood. 
70t<.  Strombus  gracfUor,  Sb). 

709.  StiomboB  Eranalatna,  .^iwiiM- 

710.  Stiombns  peravianns,  Si 

TOXimRA. 
Terebridte. 

711.  Snbnla  Inctnoaa,  Hdi. 
12.  Bnbnla  atrigata,  Shf. 

I  713.  Subula  Taricoaa,  Bdi. 

714.  Buryta  acicalata,  Hdt. 

715.  Eutyta  fulgotata,  Pkil. 
718.  Terebra  Ungaalls,  Edt. 

I  717.  Terebra  omata,  Cray. 
718.  Terebra  robnata,  Bdt. 
I  719.  Terebra  specUlata,  Bdt. 
\  720,  Terebra  nva. 

Myurella  albooinota.  Cpr. 
I  722.  Myiu-ella  armllUta,  Bit. 

723.  Myurella  aapera,  BJt. 

724.  Myurella  elata,  Bdt. 


1 


MTniells  Blndsll.  Cpr. 
Mynrella  latTGeforinla.  Uds, 
Mjaiella  rutociaeiea,  Cjir. 
M]rut«Ua  Bubnodosa,  Vpr. 
MTtirella  tuberculosa,  lidi. 
Ujurella  TarleeaU,  Griij. 

PleurotoniidEe. 
PleuTOtoma  aicuata,  Rir. 
Pleurotoma  bltubeicollfera. 
PlDurotoma  cedo-nulll,  A'l  r. 
PleuTOtoma  clavulua,  ^l';/. 
Pl«arotoiiia  funlcalata,  Vnl. 
Flemotoma  ftacilUma. 
PleuratDma  maculosa,  Sh'j. 
Pleurotoma  no  bills,  H'h. 
PloDiotoma  oil  vac  ea,  Shg. 
Fleuiotoiua  oxytropla,  Sb'j. 
Plaurotoma  pfcta.  littk: 
Pleatotoma  pudlea,  Ilitt. 
Pleurotonta  tubercuUfeca,  /Jrii/. 
Plcurotoma  unlmaculata.   Sly. 
DilUla  albo nodosa,  '.'f. 
Dilllla  albovallosa,  Cpr. 
Diillta  aterrima,  SI'n, 
DrllUa  bicolor,  Sh,/. 
Drillla  otelebs. 
DrIUia  corltboldoa,  Cpr. 
DriUU  coUaris,  Shy. 
DtUIIb  comiBata,  Shi/. 
DiUlta  duplicata.  Shy. 
Drillla  ezcentriea.  Shy. 
Drillla  grandlmaculata,  CD. A. 
Drillla  gTannloBB,  Sby. 
DriUla  HaMayl,  Vpr. 
Drillla  ImpTeiia,  IIiU. 
Drtllla  inciBssata,  Sky. 
Drillla  InctnosB,  Ud$. 
Drillla  mllitaris,  U-l: 
Dilllia  monlUteTa,  Cpr. 
Drillla  nlgerrima,  Sbg. 
DrllUa  Dltlda.  Sby. 
Drillla  obellacus,  Rvt. 
DriUia  palUda.  Sby. 
DrllUa  pardaUa.  Bd». 
DilUla  pnnotato  striata. 
DriUia  rudla,  Sby. 
DriUla  nwUoa.  Shy. 
DriUia  atriosB,  C.  B.  Ad. 
DtilUa  nnlcolor,  Sby. 
Drillla  xonulata.  Rve. 
ClathmsUa  anrea,  Cpr. 
ClatboreUa  beUa,  Ildt. 
Clathurella  bicanaUfera.  i^'^y. 
ClatbureUa  c»lata,  IhU. 
Clathoiella  candid*,  Hiii. 


i.  Clathuiella  comata. 
I.  Clathurella  corragaU. 

■  ClathnreUa  «ricea,  Ildt. 
'■■  Clatliaiella  exlgna,  C.  B.  Ad. 
I.  ClatbnieUa  eemmnloaa,  C.B.A 
I,  ClathuteUa  intorcalarls, 
■■  ClatbnreUa  morlta.  H:ls. 
'•■  Clathurella  mlcana,  ttdi. 
'.  ClathareUa  oeglecta,  lldi. 
I.  Clathurella  oocata,  Hdi. 
'.  Clathurella  qulsquaUi,  Ildi. 
I.  ClathnreUa  rava,  Hd.. 

.  ClathareUa  riglda,  Bdi. 

'.■  ClathuteUa  scnlpta.  fldt. 

>■  ClathureUa  serrata. 

i.  Clathurella  varlcnlosa,  Shg. 

'.  Daphnella  casta,  Itdi. 

>.  Cltbara  sinuata. 

'.  Clthara  stromboldea,  /lie. 

K  MangeUa  acuticostata.  Cpr. 

I.  MangeUa  concltina,  C.  B.  Ad, 

'.  MangeUa  negleota.  C.  B.  Ad. 

..  MangeUa  sulcosa,  Sbij. 

Conidae. 
1.  Conns  atcbon,  Brod. 
':  Conns  arcnatns,  Brod.  i-  Shy. 
1,  Conus  bruonena,  Wood 
I.  Conns  cinctns. 
I.  Conns  conclnnos,  Brod 
'.  Conns  fermgatns. 
I.  ConuB  gladiator,  Brod. 
I.  Co  DOS  Ilneolattw. 
>.  Conns  IiOTenslaDaa,  Chentn. 

.  Conus  mahoganl,  Btir. 
',.  Conns  nnx,  Brud. 
I,  Conns  orloa,  Brod. 
I.  ConuB  patricina,  Hdi. 
\.  Conns  princeps,  Linn. 
I.  Conns  punctlcnlatus,  nu:att. 
'.  Conus  purpnrascens,  Brod, 
I.  Conns  pnslUns,  CAena. 
I.  Conus  pyrtformls,  Rm. 
>■  Conna  ravns,  (lid. 
..  Conna  regaUtatlB,  S^ 
',.  Conus  legnlarls.  Shy, 
I.  Conns  scalarls,  la/. 
I.  Conns  toTnatns,  Brod. 
>.  Conna  vittatns,  Brag. 
i.  Conns  ZImenes,  (rray, 

FROBOSCIDIFBRA. 
Solariadse. 

-  Solarlnm  gtanulatnm,  Lata, 
I   Solarium  qnadrteeiM.  "^ 
)■  Torinla  btoaniUafV 


'.  Torlnia  granosa,  VaL 
.  Torinla  variegata,  /^m. 
Pj^raiuidfilidw. 

I.  Obellacna  claTnliu,  't.  Ad. 
>.  ObellBcuB  couioiu,  C.  B.  Ad. 
I.  Odostomla  Umellsta,  Cpr. 
.  Odoatomla  mamlllata,  C/ir. 
I.  OdOBtomla  BUblimlata,  C/ir. 
'■  OdoBtomla  anbauloata.  Cpr. 
'.  Odostomla  tennla,  Cpr. 
I.  Odoatomla  vallata,  C/ir. 
I.  Fartbsnla  Brmata,  Cfir. 
.  Parthenla  szarata.  Cpr. 
':■  Parthenla  lactmata,  Cpr. 
■.  Parthenia  quinquectncta,  Cpr. 
.  Parthenla  scalatllormla,  Cjir. 

■  Parthenla  slzlphina,  Cpr. 

.  ChryaalUda  clathiatnla,  C.B.A. 
.  ChTTaalUda  clau»lII(ormla.  Cjt. 
I-  Chrysalllda  comnmnlB,   C.li.A. 
.  Ctiijmalllda  convexa,  Cpr. 
'.  Cbryaallida  eSnaa,  Cpr. 
.  ChTjealUda  bnjlata,  Cpr. 
.    Chirsallida  Indentata,  Cpr. 
.  CbrynaUlda  marglnata,  C.B.Ad. 
I.  CbtyBalUda  nodosa.  Cpr. 

■  ChryaalUda  ablonga,  Cpr. 
.  Chiy»alUda  ovata,  Cpr. 

.  ChiyBalllda  ovulum.  Cpr. 
.  Chrysalllda  paupeictila.C.D.A. 
'.  CbiyBallida  photla,  Cpr. 
I.  CbryBalllda  Releenl,  Cpr. 
.  ChryaalUda  lotundata,  Cpr. 
1.  Chrysallida  teleBCOpInm,  Cpr. 
I.  Cbemnltaia  aculena,  C.  B.  Ad. 
,.  Chemnitzla  acomlnata,  ('.  B.  A. 
I.  Chemnitzla  C-B-Adamal,  Cpr. 
>.  Chemoltala  afflnla,  C.  li.  Ad. 
'.  Chemnitzla  SaveBoena,  Cpr. 
I.  CbemnltBla  glbboea,  Cpr. 
'.  Chenmltzla  gtaclllor,  C.  D.  Ad. 
I.  Chemnitzla  giacilUma.  Cpr. 
.,  Chemnitzla  major,  C.  li.  Ad. 
'..  Chemnitzla  morlcata,  Cpr. 
I.  Chentnitzta  panamenBls,C.ZiI..J. 
I.  Chemnitzla  prolongata,  Cpr. 
:  Chamnltzia  Blmllfa,  C.  13.  .Id. 
i.  Chemnitzla  Btrtoaa,  C.  Jj.  .id. 
.  Chemnitzla  tenullliata,  Cpr. 
i.  Chemnltzia  terebralla,  Cpr. 
K  Chemnitzla  turrita,  C.  IS.  Ad. 
I.  Chemnitzla  nndata.  Cpr. 
..  Chemnitzla  nnifaaolata,  Cpr. 
'..  Dtmkeila  oancellata.  Cpr. 
L  Dnnkeila  latermedla,  Cpr. 


I.  Dimkerla  paaoiUrata,  0 
I.  Dunltetla  (obangalata,  Cpr, 
i.  EialJmella  obsoleta,  C/>r. 
'.  AcllB  fnaifoimlB,  (/-r. 
(.  AcUb  tumena,  ''pr. 

Kulimitlx. 
I.  Ijnllma  acuta,  .1.  Ail. 
).  £nilma  haatata,  Sl>i/. 
,.  Ballma  Inteirupta. 
L  LeioBtraoa  distoita,  PkU, 
I.  IiBloBtraca  [Involnta,  Cpr.] 
I.  LetOBtiaoa  lota,  C.  B.  Ad, 
I.  LeioBtraca  Ilnearia,  Cpt, 
i.  LeioBtiaca  [prodocta,  Cpt,^ 
'.  LeioBtracB  recta,  C.  B.  . 
1.  Leloatraca  retexta.  Cpr. 
I.  ZiCloatraca  Bolltarla,  C. 

I'eritli  iopitidie. 
I.  Ceilthlopala  asslmUata,  C. 
.  Caiithlopsla  blmarginata, 
'■  CerlthlopalB  OGToa,  Cpr. 
I.  Ceiithiopaia  convexa.  Cpr. 
I.  CeilthlopHls  decnasata,  ''pr. 
I.  Cerlthlopslfl  neglecta,  C.  B.  J. 
I.  CerlthlopnU  puplformla,  Cpr. 
'.  CeilthlopBls  aoiex  Cpr. 
I.  Ceiithiopaia  tubeicxilojdae.  C 
I.  Triforla  altematua,  C.  B.  Ad. 
I.  Trifoda  lucouBplcaoB,  C.B.Ai 

Scalariadse. 
.  Scalaria  aclculLna,  Ildi. 
•..  Scalarla  CumlngU. 
>.  Scalarla  dianae,  IJd^. 
I.  Bcalarla  hexagona,  Shg. 
I.  Scalaila  Hlndsll 
I.  Bcalarla  Indlstlnota,  Sbji. 
'.  Bcalarla  mitraeformlB,  A'ftjr. 
I.  Scalaila  obtnaa. 
>.  Scalarla  rarlcaatata,  Cpr. 
i.  Scalarla  leflexa,  Cpr. 
..  Scalarla  regnlaria. 
1.  Scalarla  atatuminato,  Sl^. 
>■  Bcalaria  BubnodoBa. 
I  Scalaila  anpraatiiata,  Cpr. 
I.  Scalaiia  tiara. 
I.  Bcalaria  wlplna,  Ildi. 
'.  Cirsotrema  (Unicnlata,  Cpr. 

Katie  idw. 
i.  Natica  blfosclata.  Gray. 
>.  Natica  exoavata,  Ci-r. 
).  Natica  Haneti,  li/el. 
..  natica  maroooana,  di^rni. 
'..  Ratica  Bonieyetiana.  B/d. 
1.  Natica  zonarla,  B/rl. 
t.  Lonatia  BonpUwdL 


I 


Ene.  Lwutla  Ivilda. 

B82.  Lathlnii  nodatoa.  Man. 

1 

936.  LonftUa  otl»,  Brod.  j-  SJy. 

983.  LatUroa  rndla.  R«t. 

^^1 

937.  Lnnada  teDOlUrata.  Cpr. 

984.  Iiathlnia  ■padicoua,  Ret. 

^H 

938.  Kerorita  Elauoa.  Val. 

985.  Lathinii  tnborcalatM,  2iW. 

^1 

986.  Lathlnii  tnmoM. 

^H 

»40.  Pollnleea  panamenal*.  Jt/c/. 

987.  Lancosonia  clnenUta.  La'n. 

^1 

jnttrinw. 

^1 

943.  PoUnlceo  ubor,   i'ai. 

^H 

943.  Pollnloea  antmaculata.  Rvc. 

98SI.  Mltra  badl*.  Wk<- 

^^^ 

'.•a.  Polluiee*  Tiigtnea,  Ji^d. 

990.  Mitra  Boloheri,  lid,. 

^^H 

b46.  BlearetuB  deblila,  Old. 

991.  Mltra  hinloulata,  Rvt. 

^H 

Lamellariadw. 

992.  Mltra  HIndall. 

^H 

946.  Lamellaila  InSata,  C.  B.  Ad. 

993.  Mitra  lena,  Wood. 

^^1 

Ficulidffi. 

947.  FJcnla  ventrlooaa,  Sty. 

994.  Mltra  nnclaoU,  L<m. 

995.  Mltra  aolitaria.  C.  B.  Ai. 

996.  Mltra  sulcata.  Sumin: 

H 

L              DoIiBds. 

BmB>  Malaa  rlngeiu,  Sbj. 

997.  Strieatella  eBoaa,  Saana. 

H 

p              CaMlda^ 

Tolutidtc. 

94S.  Oni>oU  tubaTcnloM,  Rvi. 

939.  Volnta  CtmlngU,  Brod. 

^H 

9bO.  CoMls  abbteviata,  Lam. 

1()00.  Volnta  harpa,  .Wn-pf. 

^1 

■ibl.  CaMU  coarctata,  Sbg. 

lOUl.  MarglnaUa  owrnlascBna,  Lnm. 

^1 

TritODidee. 

1003.  MarglneUa  curta.  .?tj. 

.^1 

1003.  MarglnaUa  cypiaola. 

*^H 

963.  Triton  oonatriotM,  Brod. 

1004.  Mareinolla  mareatltula.  O"- 

^1 

954.  Triton  ctebriatriatuB. 

1005.  Marglnella  minor.  C.  B.  Ad. 

^H 

855.  Triton  eaimiuB.  Rri. 

1006.  MarglDalla  poUta.  Cpr. 

^1 

966.  Triton  maoldM,  C.  B.  Ad. 

11107.  MargtnaUa  aapotlUa,  Hd,. 

H 

$57-  Triton  glbboan^  Brod. 

1008.  PoTifooIa  Imbrlcata.  tld,. 

SSe.  Triton  Uenarliw,  Brod. 

Olividse. 

^H 

Lssg.  Triton  soalariformla,  Brod. 

1009.  OllTa  anEoIata,  tarn. 

^H 

1010.  Ollva  ComlnBll.  «"«- 

^^1 

WWI.  Triton  Twitltna,  Hd>. 

1011.  Ollva  Dnoloal,  Rm. 

^^1 

1013.  OUva  Intertlncta,  Cpr. 

^H 

963.  PeMona  ildona,  Rve. 

1013.  Ollva  Jnlleta,  Ihitl. 

^^1 

904.  KaneUa  alblfaaolata,  Sty. 

1014  Ollva  MelcherBi,  A/ki. 

^^1 

9a5.  RaowUa  ancep«.  Lan. 

lOlS.  Olivm  porphyria,  tins. 

^H 

S6fi.  HanoUa  oaeUta,  Brod. 

X016.  Ollva  aplBildldnla.  Sty. 

^H 

967.  Hanella  coovoluta. 

1017.  Ollva  vennlata.  Lam. 

S68.  Raaalla  morioitormi*.  Brad. 

1018.  OUvbU*  anaiora,  Duel. 

^1 

B69.  Banella  nana,  Brod. 

1019.  OllvelU  BTirooclnetfc  Cpr. 

•1 

970,  Banella  oitida.  Brod. 

1020.  Ollvolla  dama,  Mawe. 

871.  RaneUa  pectlnata,  Hds. 

1021.  OUvolU  ebnmea.  Lam. 

^1 

972.  HanaUa  pllcata,  fl'«. 

1032.  QUvalla  graclUa,  Gray. 

^H 

973.  HanelU  pyt-amldaUt. 

1023.  OllvaUa  lnconaplcua,  C.  B.  A 

^H 

674.  Ranella  triquetra.  Ri-t. 

1024.  Olivella  Intorta. 

^H 

975.  HaneUa  tnbetoulata. 

1026.  OUvalU  pellocida.  Gray. 

^1 

_                  Turbinellidse. 

1026.  Ollvalla  aemiBtrlata.  Grajr. 

^H 

^  976.  TnrbtneUa  caestna,  lirod. 

1027.  OllvoUa  terelna.  D«d. 

^H 

1                 raBCiolariada;. 

1028.  OUveUa  nndatella,  La«i. 

^H 

f   977.  Latblms  armatna. 

^H 

978.  Iiathlma  caUfomlcna- 

1030.  OUvella  sonalts   Lam. 

^H 

1031.  Asaronia  to»tacaa,  l^m. 

^^M 

980.  LatUnis  coratua,  6rrjy, 

103-2.  Harpa  cranata,  Sitnini. 

^^^H 

^a^^j^jpu,  O01UIWBtr(01»>  R"*. 

1033.  Baipa  acriba. 

1 

^f                                 1 

^^K                       Purpuridse. 

1087.  NaBBa  luteoatoma,Or«f.  j-^^^H 

1088.  Naaaa  moesta.                      ^^H 

^H            loss.  PuTpara  colnmBllEUia,  Lnm. 

lOSQ.  Naaaa  nodifera.  f^'t.             ^^H 

^M            1036.  Porpnia  molo,  Dvcl. 

^B            1037.  Purpura  murioata,  Cray. 

^B             l"3i^.  Purpura  patola,  Linn. 

^H             li>3i!.  Purpura  planosplra.  Lnm. 

1093,  Naaaa  Bcabriuacnla,  /W.    ^^^H 

^H             1D40.  Purpura  ttlanEUlarla.  Blainv. 

1094.  Nasaa  atrlata,  C.  B.  Ad.      ^^H 

^M             1041.  Purpura  trlaeriaUi,  Blainv. 

10!l!i.  Nasaa  tegula.  llrt.               ^^H 

^M             1(M2.  Cuma  oostata.  /Maim: 

1096.  Nasaa  versicolor,  C.  B.  '^^^^| 

^M             1043.  Cuma  klosqulformla,  Vud. 

1097.  Nasaa  WUbouI,  C.  B.  Ad.   ^^H 

^B               1044.   Cuma  tscta,   Wood. 

loss.  Pboa  artlculatus,  Bdt.         ^^H 

^M             1045.  RblBOctteUuB  aapor. 

1009.  PbOB  blpllcatua.                    ^^H 

^1              1046.  RblzocholIuB  wax.  Rvf. 

1100.  Phos  crassuB,  Udi                ^^H 

^M              IMT.  Vltularla  Balebioaa.  King. 

1101.  Phos  gaudeus.  Mdi.               ^^H 

^H             1046.  Monoceros  breridentatum,  (1. 

1102.  Phos  turrituB,  A.  Ad.            ^^^ 

^H            1040.  MonocaroB  lugvbte,  Sby. 

1103.  PhoB  veraEuenalB.  Hd*. 

^H             1050.  MoQOceroB  tuberculatum.  Gr. 

Pyrulidw. 

^M             1051.  rngina  alveolata,  Kitn. 

1101.  Pyrula  patnla,  Broi.  $■  Stj. 

^M             1052.  Bngtna  carbouarta,  Rvi. 

nuriridae. 

^M             1053.  Enetua  coutracta.  Eve. 

1105.  PuBUB  ambuBtuB. 

^1             1054.  Sueina  crocoatoma,  Rvt. 

1106.  Fuaua  apcrtua,  Cpr. 

^M              1055.  Sngiua  heptagonalls. 

1107.  FusuB  bellOB. 

H               1066.  Bugina  jugoia.  C.  B.  Ad. 

1108.  Fuflus  Dupotithouarril.  Kit*. 

H              1067.  BuElna  maura. 

1109.  Pnsus  llgnarlns.  /i™. 

^1              loss.  Bugin^  pTTOBtoma,  Sbg. 

1110.  PusuB  palUduB,  Brod.f-Si,. 

H              I0B9.  Euglna  Heovtana,  C.  B.  Ad. 

nil.  FuauB  tumens,  Cpr. 

H              lORO.  NiUdella  mribratia,  La-m. 

1112.  Trophou  HIndBll,  Cpr. 

■             luai.  Nlddella  pulohrlor,  C.  B.  Ad. 

1113.  Anachis  albonodoBa,  Cpf. 

^P                              Biicciuidse. 

1114.  AnachlB  atramentarlB,  % 

H              1062.  OoloiDbeUa  castanea,  Sby. 

1115.  Anacbia  Bolvlnel.  Kien. 

^1               lOtiS.  Columbella  cervlnolta,  Cpr. 

H               1064.  Columbella  featlra.  A~<(n. 

1117.  Anachis  corouata,  Shj.                     , 

H              1065.  Columbella  fuBcata.  Sbg. 

IIIEI.  Anachis  coBtellata.finxf.^4^H 

H               1066.  Columbella  hEBmaBtoma.  £(>y. 

1119.  Auachls  dlminuta.  C.  B.  .J4^H 

H             1067.  Columbella  barpUormlB,  Sbij. 

IIW.  Anachis  fluctuata,  Sh).        t^^M 

1121.  Auachia  fulva,  Sbg.               ^^H 

H               lilUS.  Colnmballa  Ugata. 

1122.  AnachlB  Gaakotnei.  Cpr                 1 

H               10-0.  Columbella  livlda. 

1133.  Anachis  gracilis,  C.  B.  Ad. 

H               lOTl.  Columbella  major,  Sby. 

1124.  Anachle  lenUeinosa,  JJd,. 

1125.  AnachlB  lyrata.  Shg.              ^J 

■        •    1073.  Columbella  pardalla. 

11-J6.  AnachlB  moiBta.  C.  B.  Ad.  ^^H 

1127.  Anachia  nlEricans,  Sbf.       ^^H 

H              107B.  Columbella  atrombJformls,  L. 

1I2S.  AnachlB  nlgrofusoa,  Cpr.    ^^H 

^m              10TU.  MeCola  Hlndali.  //.  i-  A.  .\d. 

Wl^.  AnaohU  Ducleolus,  PkH.     ^^H 

1130.  Anachis  paUlda.  mi.          ^^1 

^1             l(i7J(,  ?Buoclnum  lelooheiluB. 

1131.  AnachlB  parva.  .'4Ay.              ^^H 

^H             1()7H.  ?BucciDuiti  panamense. 

^1              1080.  Naaaa  caueaceiu,  C.  B.  Ad. 

1133.  Aoachis  mfotlnota,  Cpr.     ^^H 

^1              1081.  Nasaa  coUarla,  Gld. 

1134.  AnacblN  rugosa,  Sby.           ^^H 

^H              1082.  Nasaa  corpolenta,  C.  B.  Ad. 

1135.  AnachlB  scalarlna.  Sby.        ^^^| 

^B            1083.  itaBBa  crebrlBtrlata.  Cpt. 

1136.  Anachis  serrata.  Cpt.            ^^H 

^H            10B4.  Naasa  (estiva.  P":s. 

1137.  Anachis  tanlata,  Phil.           J^H 

113S.  AnachlB  toBseUata,  C.  B.  -i^^l 

^B            1086.  NBWM  slBUCB.  C.  B.  ^<f. 

1139.  Auaohli  varim,  -Sft^^^jj^H 

^K 

^^^^^1 

IS 


Btrombliui  <ngnlari%  Shy, 
Btrombiiia  bieanalilitra,  Sby. 
Btrombiiia  donata,  iS6y. 
Btrombiiia  alagans,  Shy. 
Btrombiiia  loaifoniiia,  Hds. 
Btrombina  gibbamla,  56y. 
Btrombina  macvloaa,  Sbtf. 
Btrombina  pvlobarrlma,  Sby, 
Btrombiiia  tnrrita,  Sby. 
Piaania  Aqnillrata,  Cpr, 
Piaania  gammata,  Bve. 
Piaania  Inirignia,  Rve. 
PiaanU  lugnbria,  C.  B.  Ad. 
Piaania  nigrooostata,  Rve, 
Piaania  pagodna,  Rve. 
Piaania  panamenaia,  Phil. 
Piaania  paatinaoa,  Rve. 
Piaania  ringena,  Rve. 
Piaania  aangninolenta,  Duel. 
Piaania  Btimpaoniana,  C,B,  A. 
Northia  priatia,  Desk. 
Clavalla  diatorta,  Bligh. 
Mnrax  armatua. 
Mwax  aroaua,  Brod. 
Mnraz  horridna,  Brod. 


(* 


165.  Mnraz  pUoatiia,  Sby. 

166.  Mnraz  raotiroatria,  Sby. 

167.  Mnraz  raonnriroatria,  Brod, 

168.  Ptaronotoa  oantrlfngna,  Hds, 

169.  PbyUonotua  bicolor,  Vol, 

170.  Pbyllonotna  braaaica,  Lam, 

171.  Phyllonotua  imperialia,  «Sii;. 

172.  Phyllonotua  nigritna,  Phil. 

173.  Phyllonotna  nitidna,  Brod, 

174.  Phyllonotua  ozyacanthua,  Br 

175.  Phyllonotua  prinoapa,  Brod. 

176.  Phyllonotua  radiz,  Lam. 

177.  Phyllonotua  reglua,  Swain$.  • 

178.  Murioidea  al^aata,  Kien. 

179.  Murioidea  dubia,  Swaim. 

180.  Murioidea  fimbriate,  Hds 

181.  Murioidea  inoiaa,  Brod. 

182.  Murioidea  lappa,  Brod. 

183.  Murioidea  pauzillua,  A.  Ad. 

184.  Murioidea  radicata,  Hds. 
IK5.  Murioidea  vibez.  Brod. 

186.  Murioidea  vitUta,  Brod. 

187.  Typhia  fimbriatua. 

188.  Typhia  grandU. 

189.  Typhia  quadratua,  Hds. 


( 
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SHELLS  OF  NORTH  AMERICA. 


EAST  COAST: 
ARCTIC  SEAS  TO  GEORGIA. 


BT 

Win.  STIJHPSOlf. 


Thi  following  catalogue  is  offered  as  an  exposition  of  the  present  state 
of  onr  knowledge  of  the  molloscous  fauna  of  the  eastern  coast  of  North 
America,  from  the  arctic  seas  to  Georgia,  inclusive.  It  is  the  result  of  an 
attentive  search  of  all  published  accounts  relating  to  the  subject,  and  no 
species  is  included  that  has  not  been  thus  announced  as  an  inhabitant  of  our 
shores  bj  competent  authority ;  although  others  are  known  to  exist  there, 
which  have  not  yet  been  properly  determined.  All  synonyms  have  been 
carefully  eliminated.  Under  the  head  of  **  Doubtful  Species"  we  have  added 
a  list  of  the  names  both  of  those  the  existence  of  which  upon  our  coast  is 
uncertain,  and  of  those  which  will  probably  prove  identical  with  species 
ah*eady  catalogued. 


BRTOZOA. 

1.  Padicellina  amerioana,  Letdy. 

2.  Bowarbankia  gracilis,  Leidy, 

3.  Valkaria  pnstulosa,  EUU. 

4.  Bachara  foliaoea,  Linn. 

5.  Bacliarina  variabilis,  Leidy. 

6.  Bscharina  pediostoma,  Leidy. 

7.  Bsoliarina  linaata,  Leidy. 

8.  Flnstra  tmncata,  Lin. 

9.  Flnstra  solida,  Stm. 

10.  Cellnlaria  temata,  Ellis. 

11.  Cellalaria  denaa,  Desor. 

12.  Cellnlaria  iastigiata,  Blum. 

13.  Cellnlaria  tnrrita,  Deaor. 

14.  Membranipora  tennis,  Desor. 

15.  Lepralia  annnlata,  JohnsL 

16.  Lepralia  sordida,  Stm. 

17.  Lepralia  mbans,  Sim. 

18.  Lepralia  crassispina,  Stm. 

19.  Lepralia  labiata,  Stm. 


(O 


20.  Hippothoa  mgoaa,  Sim. 

21.  Oamallaria  dnmoaa,  Stm. 

22.  Crisia  dentionlata,  John$t. 

23.  Crisia  orlbraiia,  Stm. 

24.  Idmonea  pminosa,  Stm. 

25.  Tnbnlipora  divisa,  Stm. 

26.  Tnbnlipora  patina,  Johnst. 

27.  Tnbnlipora  orataa,  Stm. 

TUlflCATA. 

28.  BotryUna  stallatns,  PaUa$. 

29.  Synoicnm  tnrgana,  Phipps. 

30.  Salpa  Caboti,  De$or. 

31.  Boltania  oUvata,  0.  Fahr. 

32.  Boltania  mbra,  Stm 

33.  Para  paUnoida,  Stwu 

34.  CynthU  oryatalUna.  MflL 

35.  Cynthia  p7xifoniiia«  Rtukkt. 

36.  Cynthia  anboaamlaa,  Stwu 

37.  Cynthia  partitii,  Sim. 


56. 


Cynthia  vittata,  .Sim. 
Cynthia  ecblnata,  ^'i- 
Cjnthla  complanata,  0,  Fatt' 
CjDthla  gutta,  Slit. 
CTnthia  moDOcera.  Mffll. 
CTuthia  conchUega,  A/tifl. 
Olandula  elutinaoB,  MM. 
G-landula  mollti,  H'ih- 
Glandnla  Qbroaa.  .Sin. 
Molgula  aieuata.  .St  in. 
Molgnla  BOrdlda,  Sim. 
SAoleula  pro  duo  ta,  .Sin. 
Ascidia  manhattenaU,  DtSag, 
Ascidia  tenella.  Srm. 
Ascidta  lurlda,  3tsl!. 
Aacldla  calloaa,  Sim.  [Som 

Chelysoma  Macleayana,  lir.  j 
Chelyaoma  geometrlca,  Sim. 
Pelonaia  areaifor^  Sim. 


B7.  Liugala  pyraanidata,  Sim. 

58.  Rhync  ho  Delia  palttacea,  fTm, 

59.  Terebratella  labradoreoaia. 

Sow. 

60.  Waldbelmla  cranium,  Mall. 
Gl.  Teiebratullna  BeptentiionaUi, 

CouiL 
LAMEIXIBRAIVCHIATA. 

62.  Anomla  ephlpplum,  Lla. 

63.  Anomla  aculeata,  Gm. 
b4.  Ostrea  vliginiana,  Lister, 
1)5.  Ostrea  borealls,  f.am. 

es.  Ostrea  triangularis,  Ilulmei. 

ti7.  OBtrea  fundata,  Sag. 

68.  Ostiea  equestrls.  Soy. 

as.  Ostiea  scmicyUudriea,  Sag. 

70.  Pllcatula  baibadenslB,  Pctie. 

VI.  Lima  Bulculus,  LenEh. 

Ti.  Lima  soabra.  Born. 

Ti.  Peotea  tenulco status,  Migh. 

74.  Pocten  iBlandlonB,  Ck. 

75.  Pecten  fnscus,  Gould. 
7<).  Fecten  nodosus,  Lin. 

77.  Peoten  dialocatns,  Sag. 

78.  Fecten  Itradians,  Lam. 

79.  Fecten  groenlandicus,  Sou/. 

80.  Axlnaea  c harles to nenais,'/uf in, 

81.  Area  Holmesli,  K<-ri:. 

82.  Aica  pexata,  Sai,. 

S3.  Area  americana,  Gmg, 

84.  Aiea  oaelata.  Con. 

85.  Area  tiansversa,  Sa$. 
66.  Atcb  glaolaUa,  Grag. 
ST.  Area  Uenou,  Sag. 


I.  Area  ponderosa.  Sag, 

I.  Aica  incoDgma,  -Siy. 

.  Kucnla  Iniala,  Banc. 

I  Nncula  expansa,  Itervt, 

I.  Nucula  tcDoia,  Mont. 

l.  Hucula  delphlnodonta,  Jff] 

I.  Nucula  prcxima,  Soy. 

I.  Toldia  pygmaea,  AlutnU. 

'.  7oldia  arcUoa,  Grag. 

!.  T'oldia  Bulcifttia,  Rtevt. 

I.  Toldia  siUqua,  Heart. 

K  Toldta  thraolfonnls,  Slarer,^ 

..  Toldia  sapotllla,  Gautd. 

!.  Toldia  UmatulB,  Sag. 

i.  Toldia  myalls,  Coaih. 

I.  Leda  bnccata.  Moll. 

I.  Lcda  tenutsulcata,  Coatli. 

;.  Leda  minuta,  .MM. 

\  Leda  acuta,  Con. 

I  Pinna  squamoslasinui,  Phil. 

I.  Pinna  earolinensls,  HaiiL 

>.  Avlcuia  attantlca.  Lam. 

.  Lithophagos  arlBtatns,  Sol. 

'..  Dacrydlnm  vitrenm,  Mill. 

I.  Crenella  glandula.  Toll. 

I.  Cienella  pectlnola,  Gfuld. 

'•■  Modlolaria  nigra.  6'i 

I.  Modlolaria  substriata.   6> 

'.  Modlolaria  laevleato,  Gritf. 

t.  Modlolaria  dlacors,  Lin. 

I.  Modlolaria  corragata,  Sim. 

).  Modlolaria  lateralis,  Sag. 

1.  Modiola  carollneiutB,  Cat. 

'..  Modiola  pllcatula,  Um. 

i.  Modtola  vulgariB,  Fliniiiig. 

1.  Modiola  americana,  Lrac\. 

i.  Modiola  castanea.  Sag. 

I.  MytUuB  edulis,  Lia. 

J.  MytiluB  cubltma.  Sag. 

i.  DreisBeua  Icucoplieata,  (\ 

).  cbama  macrophyUa,  C'An«ii.j 

}.  Chama  a  re  la  ell  i 

I.  Caidlum  etegantulnm,  ilSl 

I,  Cardium  magnum,  Bon. 

i.  Cardlnm  laocardla,  Lin. 

(.  Caidlum  murtcatam,  Lin. 

i.  Caidlum  pinnolatiua,  Con. 

},  Caidlum  islandloum,  Lin. 

J.  Lioeardium  seiratum,  tin 

i.  Lioeardium  UortonI,  Can. 

)■  Serrlpefl  groenlandiens, 

),  Lucina  coatraeta.  Sag. 

I.  Iiucina  creaolata,  Con. 

i.  Lucina  radians,  Cm. 


I 
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luoliui  •dentnla,  Lin, 
luoina  lllosa,  Stm. 
I 


ncina  squamosa,  Lam, 
inolna  tigariiui,  Lin. 
luoina  atrigiUa,  Stm, 
Iryptodon  Govldii,  Phil, 
^iplodonta?  ponotata,  Say. 
lellia  planulata,  Stm. 
'nrtonia  minnta,  0.  Fabr, 
lontaouta  fermginoBa,  Mont. 
lontaonta  eleirata,  Stm, 
lapton  lepldnm,  Say. 
lapton  fobagella,  Con, 
lapton  longlpaa,  Stm. 
lyprina  Islandioa,  Lin. 
Lstarta  Banksli,  Leach, 
uitarte  striata.  Leach. 
LStarte  semisnloata.  Leach. 
Lstarte  orabrioostata,  For&ef. 
LStarte  laotea,  Br.  ^  Sow, 
Lstarta  oompressa,  Lin. 
LStarte  portlandioa,  Migh, 
Lstarte  qnadrans,  Gould, 
Lstarte  oastanea.  Say, 
LStarte  luniilata.  Con, 
Uurdita  borealls,  Con, 
Jardita  trldentata.  Say. 
Sardita  florldana,  Con. 
Ceroenaria  vlolaoea,  Schnm, 
Cercenaria  Mortoni,  Con, 
Ceroenaria  notata.  Say, 
tomma  Tottenii,  Stm, 

Venus  gemma^  Totten. 
Jhione  alveata.  Con. 
niione  oribraria.  Con. 
Hiione  canoeUata,  Lin, 
Hiione  inaequalis,  Say. 
Hiione  trapesoidalis,  Kurtz. 
IJallista  glgantea,  Chemn, 
*allista  maoxilata,  Lin, 
#allista  oon^exa,  Say. 
>osiziia  disons,  Reeve. 
7apes  flnotuosa,  Gould. 
'etrioola  pholadiformis,  Lam. 
laeta  oanalicxilata.  Say. 
laeta  lineata.  Say. 
daotra  oblonga.  Say. 
dactra  polynyma,  Stm, 

M,  ovaligf  Gould. 
daotra  solidissima,  Chemn. 
dactra  similis,  Say. 
dactra  lateralis.  Say, 
daotra  nuolens,  Con, 
*eronia  arotata,  Con. 
;eronia  deaurata,  Turt, 
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Donaz  fossor,  Say, 
Donaz  variabilis.  Say. 
Cmningia  teUinoides,  Con, 
Semele  orbioulata.  Say. 
Abra  equalis.  Say, 
Tellina  altemata,  Say. 
Tellina  polita,  Say. 
Tellina  tenera,  Say 
Tellina  tenta.  Say. 
Tellina  iris.  Say. 
Tellina  brevifrons,  Say. 
Tellina  elnoens,  Migh. 
Tellina  deoora,  Say, 
Tellina  lateralis,  Say, 
Tellina  constrlota,  Brug, 
Tellina  Insoria,  Say. 
Strigilla  ilexaosa,  Say. 
Strigilla  oamaria,  Lin. 
Maooma  fosoa,  Say. 
Maooma  sabnlosa,  Spengl. 
Maooma  fragilis,  O.  Fabr, 
Tellidora  Innnlata,  Holmes. 
Solen  ensis,  Lin, 
Solen  viridis.  Say. 
Maohaera  oostata,  Say, 
Maobaera  squama,  Blainv, 
Siliquarla  gibba,  Spengl, 
Siliquarla  bidens,  Chemn, 
Solenomya  velum,  Say, 
Solenomya  borealis,  Tott, 
Mya  trunoata,  Lin. 
Mya  arenaria,  Lin, 
Corbula  oontraota,  Say 
Neaera  pelluoida,  Stm. 
Cyrtodaria  siliqua,  Spengl. 
Panopaea  norvegioa,  SpengU 
Panopaea  amerioana.  Con, 
Baadoava  distorts.  Say, 
Baadoava  arotioa,  Lin. 
Anatina  papjrraoea.  Say, 
Coohlodesma  Zieana,  Con, 
Thraoia  trunoata,  Migh, 
Thraoia  myopsis,  M^IL 
Thraoia  Conradi,  Couth, 
Lyonsia  arenosa,  Md'll 
Lyonsia  hyalina,  Con, 
Pandora  trilineata.  Say 
Pbolas  oostata,  Lin, 
Pholas  trunoata.  Say, 
Pbolas  oblongata.  Say. 
Pholas  samloostata,  Lem 
Pholas  orispatia  Lin, 
Pholadidaa  ounalibiBttsb  'Saw 
Xyloti3F«  palmuWa* 
Teredo  dUctite,  Aik 


GASTEROPODA. 

FTBROFODA. 
£51.  CllonB  Uiaaolai,  Pliippt. 

252.  Heterofiutia  balsa,  Sfsll. 

253.  Iiltnacina  hellclna,  Phippa. 

254.  Fsjctae  globnlosa.  Rang. 
255-  Cleodora  pTramldata,  Li  a, 
250.  Hyalea  trlBpluosa.  Ltt, 
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HUDIBRANCHIATA. 
Llmapontfa  Eonata,  G'd. 
1^.  Flacobranchus  simplex,  Gr<l. 
9.  Terglpes  mpiiun,  Mdll. 

0.  AeollB  bOBtonlenais,  Couth. 

1.  Aeolla  farinacaa,  Gould. 

2.  Aaolia  Btellata,  Sim. 

3.  AeoUa  purpuiea,  Sim, 
i.  Aeolla  dlveraa,  CoikA. 

5.  AeollB  gymnota,  CautA. 

6.  AeollB  Olrikll,  Moerch. 

7.  Aeolia  aalmonacea,  Couth. 

8.  AeoUa  mananciiBlB,  Sim. 
U.  Doto  corouata,  Gmd. 

0.  DendroDotua  Reynoldaii,  Cuulh, 

1.  Ancnla  aulphurea,  .^Ini. 

2.  Prootaporia  fuaca,  0.  Fabr. 

3.  Polyoara  HoIbollU,  MiU. 

4.  Foljrceta  lllamlnata,  Gould. 

5.  Doris  planulata,  Simi 

6.  Doria  Utotata.  Moll. 

7.  DoriB  acntiUBCula,  Sip. 
S.  DoilB  obvelata,  J/u/f. 

OPISTHOBRANCHIATA. 
f>.  Fhlllns  ainuata,  ^Vn. 
(I.  Phtline  quadrata.  Wood. 

1.  FhlUne  puncUta.  Mell. 

2.  Philine  llneolata,  Couth. 

3.  Scaphander  pimcto-atrlata,  St. 
i.  Diaphana  hlemalts,  Couth. 

5.  Diaphana  debiUa,  Goalil. 

6.  trtricnluB  aonldli.  Couth. 

7.  Utrtoulua  semen.  Rent. 
S.  ntrlcnloa  turiitriB.  Mell. 

9.  Utrlcalus  bfpUeatns,  Lea. 
D.  TTtrlculufl  pertenula,  Migh. 

1.  Utrlculna  caDallciUatiiB,  Sag, 

2.  Cyliclma  ancleola,  Reme. 

3.  CyUohna  alba.  Bi-ob'i.. 
1.  Cyllchna  otyza,  Tott. 
5.  Bulla  Bcolpta,  Beti-i. 
S.  Bnlla  Inclncta.  Migh. 

7.  BulU  RelnbardUi.  Msll. 

S.  BtOJa  Bolltaria,  Sag. 

9.  Torustella  pouoto -striata, 

C.  B.  Ad. 


PROSOBRANCHIAVA. 

).  Chiton  mendlcuios.  Uigi. 

L  CbltOD  aplcolatna,  Say. 

I.  Chiton  oinereos,  Liu. 

i.  Chiton  marmoreita,  O.  Fa 

I.  Chiton  UbtU.  Pt 

>.  Chiton  Blbns.  Lit 

).  Amlcnla  BmeTaonU,  Co'iiK.. 

I.  Entails  BtrioUta.  5r> 

i.  Botalis  pUocena,  T.  ^  U. 

i-  Tectura  testodlnalia,  iluS, 

).  Tectura  alveva.  Con. 

L  Lepeta  caeca,  ifiili. 

I.  PlUdium  rubellar,  O.  Fatf. 

t-  Crepldnla  tmgnlfomiia.  Lam. 

L  Ciapidnla  fomloata,  Lin. 

i.  Crepidnla  conveza.  Sag. 

\.  Crepldnla  acxileata,  G'm. 

r.  Cniclbnlnm  atriatom,  Snf. 

i.  ComoTla  noachlna,  Lin. 

>.  Fissurella  alternata,  Snj. 

I.  Clypldella  puatula,  Lin. 

I.  Janthlna  fragUla,  Brag. 

'■■  Scisanrella  criapata.  Flem. 

I.  Adeotbls  costnlata,  ilnlt. 

\.  Margarita  mlnutlBatina.  Mi^k. 

'<■  Matgailta  hellclna.  O.  Fubr. 

!.  Margailta  Vahlll,  Slull. 

'.   Margarita  argentata,  Gould. 

'.  Margarita  HairlaooL  HoMtoeL 

i.  Margarita  obacnra.  Couth. 

I.  Margarita  acvm 

■  Margarita  varioosa,  High. 
I.  Margutta  oloerea,  CdbiA. 
I.  Margarita  groenlandioa, 
L  Trochus  occidentalls,  iti 
I.  Tnibo  crennlatna.  Gt. 
i.  CochlloleplB  parastttca.  Sta, 

.  Bkonea  planorbU,  Fahr. 

'.  Rlssoella  ?  ebninea,  Stm, 
'-  RlssoellB?  anlcoaa,  Migh. 
I.  Rlssoa  mlnata,  Tf<it. 
.  Rlssoa  tobnsta.  Lea. 
'..  Rlasoa  tnirlciilna.  Lea, 
.  Rlssoa  latlor,  Migh. 
.  Rlssoa  acnleuB,  Gould. 
.  Bissoa  saxatUla,  MisU. 

■  RtssoB  multUitieata,  Sitt. 
.  Rlssoa  MlghelsU,  Sim. 
.  Rlasoa  caBtanea,  M^ll. 
.  Rlasoa  ezarata,  •Srn. 
.  Rlssoa  cariaata.  Stigk. 
.  RIsaoB  ocrobloalata,  i&ll. 
.  Lacuna  Tinota,  Alonl. 
.  LaoviM  gWolalU,  JMI. 
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Iiscnna  neritoldea,  GaalJ. 
Littorliw  lltorM.  £■»■ 
Llttorlna  paillatB,  Sag, 
LlHorina  mdls,  Mont. 
Llttorlna  lirorata,  Sag. 
Scalaila  HumpbreTiU,  KUa. 
Scalaria  tarbdtata,  Can. 
Scalaria  lineata,  S"g. 
Scalaria  mnltlatilata.  .Say. 
Scalaria  uoTangUae,  CoMh.  ' 

Bcataila  groenlandlca,  Perrif. 
Acfrsa  boraalla,  Btck. 
Solailiiin  granalatam,  Lnm. 
Vermetna  radlonla,  .Sim. 
Caecnm  palohellani,  Stm. 
Tturitella  erosa,  Couth. 
TnnltsUa  teUciUBta,  Migli. 
Tnnltella  coatolatai,  Idiyh. 
Turritella  acioiila,  Sim, 
Aponhals  occldentaUs,  Beck. 

BltUlun  atcticmn,  Maercli, 

Bittlnm  nigrum.  Tutl. 

BitUum  areeuli,  C.  U.  Ad.  \ 

Triforia  nIgrocUtctna,  C.  B.  Ad. 

OdoBtomla  prodnota,  C.  B.  Ad. 

Odostomia  fusca,  C.  B.  Ad. 

OdoBtomla  dealbata,  Sim.  r 

OdoatotDla  modesta,  <^''m. 

Odoatomla  blButnralia,  Sni^. 

Odostomia  trifida,  Tm.  . 

Odoitomla  seminuda.  C.  B.  Ad. 

Odoatomla  Impresaa,  Sag. 

Tuibonltla  interrnpta.  Toil. 

Tarboollla  nlTea,  Sim. 

Alenestho  albula,  Sl^tl, 

Obeliacna  cieniilatiiB,  llolmei 

Ealima  conoidea,  K.  $•  S. 
.  Bnlima  oleaoea,  A'.  ^-  6'. 

Velotliia  looata,  Gould. 

Velnttna  tialiotoidea,  .Vull. 
.  Velnttna  IsulgoTa,  Mall. 
.  Velntlna  flezlliB,  Mnni. 

MaiseniOB  [nlcTOniphala,7!iT;jA. 

Maraeolna  BTOenlaodtca,  M. 

Onchldiopsia  gtoenlandtca,  B. 

CattnuB  perspectlvaa,  Sag. 

Katioa  >puBilla,  Sag. 

Natloa  clauaa,  Sow. 

Lonatla  heioa,  Sag. 

Lonatla  triaariata.  Sag. 

LouatU  GoxUdli,  PM. 

Lnnatla  groeulatidioa,  Mnll. 

Mamma?  immaciilata,  Tuit. 
■  Uamma  ?  nana,  Moll. 
•  nevsrita  dnplloata,  Sag. 


I.  Bulbna  flavuH.   Gould. 

K  Amauiopsis  helicoidaa,  John*!. 

.  Amanra  Candida,  MM, 
'..  Volva  nulplicata,  Saw. 
'.  Marglaeila  loscida,  Rrd/. 
1.  Mltra  groenlandioa,  Mell. 
I.  Voluta  junonla,  Chtian, 
i.  Flenrotama  pllcata,  C.  B.  Ad. 
'■  Fleuiotoma  ceiina,  A',  f  '^- 
>.  PlemoComa  bioariuata,  Caulh. 
I.  Uaagella  rnbella.  A*,  j-  5'. 
'.  Uangella  GUfonnia,  Ilolmts. 

.  Beta  exarata,  Mall. 
:.  Beta  nobillB,  Mall. 
I.  Bela  tatricala,  Mo«i. 
I.  Bela  Woodlana,  M61I. 
>.  Bela  harpulaila.  Coaih, 
I.  Bela  \rlolacea,  Migli. 
'.  BeU  Uvlda,  Mall. 
I.  Bela  decassata.  Couik, 
I.  Bela  Flngelli,  Mall. 
>.  Bela  cancellata,  Migk. 

.  Bela  pleurotomaria,  Couth. 

'..  Bela  Vahlii,  Moll. 

i.  Bela  elegans,  Moll. 

[.  OUva  litterata,  Lrm. 

•■  OUvolla  mntlca,  Say, 

;.  Colombells  omata,  linn. 

r.  Columbella  avara,  Sag. 

I.  Columbella  roaacaa,  Gould. 

>.  Columbella  luuata,  Sng. 

).  Columbella  dlesimlUa.  Sin. 

..  Dolinm  galea.  Lin. 

'..  BemlcaBHis  granaloaa,  Dng. 

I.  CaaalB  cameo,  Sim, 

L.  Fediciilaria  deous'eata,  Gou>d. 

i.  Purpura  lapUluB.  Kin. 

i.  Purpura  floiidana.  Con, 

'■  HaBsa  obBoleta,  Sag. 

•.  Naaaa  tri^ttata.  Sag. 

'.  Naaaa  acuta,  Sag. 

I.  Naaaa  nulclncta,  Sai/- 

..  Nassa  vlbex,  Sag, 

'..  CeritUopalB  teiebraUa,C.  IJ..1. 

<.  CerithlopalB  I]meraoiiU,C.  i]..;l 

I.  AcoB  dlBlocatua,  Sag. 

>.  AcuB  concavoa,  Sag, 

i.  Buoolnnm  nndatom,  Lin. 

1.  Buccinum  craneum.  llrui/. 

i.  Bacclnnm  cillatam,  O,  f'abr, 

I.  Bncclnum  glaclale,  /.in. 

1.  Bncciunm  Hancockl.  Mocr,-h. 

I.  Buccinum  Doncvani.  Grng, 

I.  Bucciaum  undulatum.  Moll. 

1.  Bncolunm  Boalariforme,  Hull. 


I.  B-acclnnm  aerioatnm,  Batic. 

i.  Rapotia?  cinerea,  Sai/. 

'<■  Fnsna  norroglenB.  Chema, 

'.  FiuuB  p7ema«us,  Gould. 

L  Ftuna  pelluoiduB.  IfaKC. 

I.  Furhs  proploqana,  Aldtr. 

I  Fasua  Bolbollil,  MtiU. 

.  FuBQB  ialaudlciiB,  ChiMn, 

'..  Fnaus  TcntiicoauB,  Grag. 

I.  FuBoa  latericQus,  MsU. 

1.  FuBua  Krojeil,  M^U, 

I.  FUBUB  tomatna,  GnM. 

I.  Ftisua  fomloatoa,  0.  Fabr. 

'.  Fnaua  deapeotna.  IJn. 

I.  Fnsaa  decemcoatatns.  Say. 

i.  Tropboa  cradcnlatna,  0.  Fabr. 

I.  Trophon  clathratna,  Lin, 

..  Tropbon  acalaiiformia,  Guuld. 

'-  Tropbon  Gunneri,  Loven. 

I.  SycotypuB  papyraoena,  5<iy. 

1.  BuBjrcon  pyinm,  Dillte. 

I.  Basycon  canaUcxtlatnm,  Lin. 

I.  Buaycon  catlca.  Lin. 

'.  BaBjcon  peiTBramn,  Lin, 

i.  Trlcbotropls  conloa,  MelL 

'.  TriobotroplB  boreaUs,  B.  ^  5. 

>.  Admete  virldnla,  0.  Fahr. 

.  Cancellarla  TeUanlata,  /.in. 

1.  Fascloiaria  Ilgata,  Migli. 

':  Faaclolaria  gigautsa,  Kien. 

I.  Faaeiolarta  tallpa,  Lin. 

■■  Faaclolaiia  diatana,  Lam, 

<■  Ranella  caadata,  So), 

.  Murez  aplnlooBtata,  fat, 

i.  BtTombuB  alatoa,  Gm. 

CEPHALOPODA. 

'.  Spfnila  fraEiliB,  Ijint. 

I.  OmmaBtrepbaa  BartiaiaU,  I-a. 

.  Onycbla  carlbaea,  Ln. 

'..  Onycboteutbis  Fabilcfl.  .Uoll. 

i.  Onycbotentbls  BaiUinsU-  ^"^ 

:.  Iiotlsopsia  pavo,  Lis. 

'■  Iioligopais  byperboiea.  Sip. 

>.  Seplola  Btlantdca,  D'Orb. 

'■  Roaaia  palpebroaa,  ifitl, 

I.  RoBBia  Moellerl,  Sip, 

I.  IioUgo  punctata.  OeKaj. 

'.  LoUeo  Pealei,  Lti. 

■  Lollgo  brevjplniui,  £«>. 

:.  ClTrotentbla  MueU«ril,  Esch, 


513.  OctopuB  mcOBD*,  D'Orb. 

514.  Octopoa  KTOsnUodldos,  Dtr. 


DOrBTFtX  SPECIES. 

.  Asctdla  amphora.  A). 
'.  Ascldla  oc  el  lata,  Ag. 

■  Area  Improcara,  Con. 

.  Hacula  ladlato,  IirKat/. 

■  nncuia  aaacoensU,  Mi'jk, 
'.  Modlola  pulex.  Lta. 

.  Uodlola  elllptlcft.  Lea, 
L  Modiola  tolipa.  Lam. 
>.  Modiola  cloercola.  Mult. 
.  UytUua  faba,   0.  Fahr. 

■  Iiucloa  mDltiatriata,  Con. 

■  Aatarts  Waibaml,  Hauc. 

.  Veneiicaidia  cribiarU,  Saf. 

■  Cytheiea  oconlta,  ^'uy. 

.  Petricola  dactylaa,  Soa. 

■  TelUna  teaula.  Oti  CoHi. 

■  Tellloa  Terslcolot,   ('uu>nij. 
:.  TelUna  maculoaa,  Lai 
.  TelUna  mera.  .S-i,. 
.  Doiia  pallida.  Ay. 
.  DentaUum  occidentale.  Si 

■  Crepidula  Intoita,  Any. 
.  Ciepidula  acuta.  Lta. 

.  Infundlbulnm  depreasnin.  Sij 
.  Delphluula  coarctata,  .Wg/t-j 
.  Maigarita  oinata.  D*A'« 
.  Margarita  multUlneata. 
.  Cingula  laevla.  L'eKa). 
.  Clngula  modeata,  Lru. 
■■  Iilttorica  lauata.  Lea. 

■  Turbo  caaalloulataa,  Sitf. 
.  Turriteita  ateolata,  iilm. 

.  Tuiritella  aequalia,  Saj. 
.  Turrilella  altemata.  Say 

■  Cbemoltzla  aptrata.  A',  f- 
.  Cbemnitala  textilla,  Xartt.. 

■  Actaeon  paivaa.  Lta. 

:  Pasltbea  eoidida,  Lta. 
:  Blgarettis  macnlatna.  Saj. 
.  Cerlthlum  canceUatnm.  l-ra. 
.  Columbella  aplaantba.  ItH-. 
':  Columbella  Oouldiana.  <4.v. 
.  Buccinum  Wbeatlajrl,  I/i. 
'■  Buccinum  aonale.  Lint, 
.  FuBUB  Trambnlli,  Lint. 
'.  Fuaaa  mnrioatoa,  iioni. 
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CHECK  LIST 


OP  THF 


SHELLS  OF  NORTH  AMERICA. 


TERRESTRIAL    GASTEROPODA. 


BT 

W.  Q.  BIHnVET 


List  No.  1.  The  species  of  the  Pacific  coast  from  the  extreme  north  to 
Mazatlan. 

No.  2.  The  species  of  Eastern  North  America,  from  the  boreal  regions 
to  the  Rio  Grande. 

No.  3.  The  species  found  in  Mexico  exclnsive  of  those  included  in  No.  1 
(Tiz.  3,  7,  8,  11,  23,  25,  35,  37,  39,  40,  41,  42,  48,  45,  46,  47) 


Section  I.— PACIFIC  COAST. 


PmUHOlirOBRAlVCHIATA. 

Testacellidse. 

1.  Olandina  Albersi,  Pf. 

2.  Olandina  tnrris,  Pf. 

Arionidae. 

3.  Arion  foUolatUB,  Gld, 

Helicidse. 

4.  Iiimax  oolumbiantis,  Gid. 

5.  Snooinea  cingnlata,  Forbes. 

6.  Snooinea  NnttalHana,  Lea, 

7.  Snooinea  oregonensia,  Lea. 

8.  Snooinea  maticana,  Gld. 

9.  Helijc  aontedentata,  W.  G.  B. 

10.  Helix  anachoreta,  W.  G.  B. 

11.  Helijc  araolata,  Pf. 

12.  Helix  areolata,  Pf. 

▼ar.  B.  Pf, 

13.  Helix  areolata,  Pf. 

▼ar.  y.  Pf. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

29. 
30. 
31 


Helix  arroaa,  Gld. 
Helix  aapenui    Mull  J 
Helix  califomienaia,  Lea. 
Helix  oolnmbiana.  Lea. 
Helix  cnltellata,  Thomson. 
Helix  devia,  Gld. 
Helix  Dnpatithonarat.  Desk. 
Helix  exarata,  Pf. 
Helix  fldalia,  Gray. 
Helix  garmana,  Gld. 
Helix  inliimata,  Gld. 
Helix  interciaa,  W.  G.  B. 
Helix  Kalletti,  Forb. 
Helix  lain%  Pf. 
Helix  leTia,  Pf. 

var.  B.  Pf. 
Helix  lorioata,  Gld.,  Pf., 
Helix  masatUmioa.  Pf. 
Helix  mormoniun,  Pf. 


(e) 


32.  HeUx  NewberryaM,  IF.  C.  B. 

48 

BuUmuB  palUdlor.  S<,ri.   ^^M 

33.  Helix  Nlckllniaiia,  t^a. 

49 

BuUmua  proteua,  Drod.      ^^H 

34.  Heliz  pondoiK,  Forb, 

6" 

BuUmuE  aufilatuB,  Gld.        ^^H 

35.  Helli  lamentOB*  CW. 

SI 

Bullm<iB  Zieeled.  P/.           ^^M 

3«.  Helix  roflamlta,  \F.  G.  B. 

B2 

OitbaUcuB  lebia,  Mdl.      ^^M 

37.  Helli  reticulata,  Pf. 

E3 

3S.  Helix  iportelU,  GlJ:. 

6i 

Pupa  RowelUl.  A'<f'rr.            ^H 

39.  Helix  BtrigoM,  Gld. 

Oncliidiidee.                ^H 

4I>.  Helix  Townsendlaiik,  £eii. 

G5 

Oncbidlnm  Carpenteri,        ^^^| 

w.  o^^m 

42.  Helix  vancouverenala,  Lta. 

Auriculidv.               ^^M 

43.  BuUmua  callfornlcnB.  R<:t. 

66 

MelampuB  ollvaceua,  O-r.  ^^| 

44    BuUmuB  ohordatuB,  Pf. 

B7 

Fedipea  lirata,   IF.  G.  li.    ^^M 

45.  Bollmua  excelBua,  Gtd. 

TroncateUidse.         ^\ 

4tl.  BuUmuB  Humboldtl,  ^cf. 

G3 

Tmnoatella  calUbmloo,  fY- 

*7.  BullmuB  mexlCBBus,  t""i. 

Section  11.— EASTERN  NORTH  AMERICA.    J 

PFLMOlVOBRANCniATA. 

SH 

Bncctnea  oblique.  Sag. 

TestacFllidsc. 

87 

Bucclnea  otsUb,  Gld.  aM  S 

Bi).  Glandlna  bullata,  ffW. 

BS 

Succlnea  tetuaa,  Len. 

GO.  GlandlDB  ootddoIb,  IF.  G.  B. 

89 

Sucolnea  SaUeana,  Pf. 

01,  Glandlna  patallola.  IF.  G.  B. 

90 

Sucolnea  Tottonlana.  lta. 

62.  Glandlna  toxaelana.  Pfr. 

91 

Sucolnea  vermeta.  Sag. 

63.  Glandlna  tmncata,  Ginel. 

92 

Helix  olbolabria.  Soj. 

64.  Glandlna  VannxementU,  £<o. 

fi3 

Helix  albolabriB.  Soy. 

ArioDidEe. 

var.  dentata. 

C5.  Arton  empirloonun,  Fer.» 

94 

Helix  alternata.  S..j. 

66.  Arion  bortensli,  Ftr, 

95 

Hellz  apptessa,  Sag. 

HelicidEe. 

96 

Helix  appreaaa,  S"g. 

67.  Tebeunopborua  carollswulB, 

var.  a. 

Host. 

97. 

Helix  arbotea,  Soj. 

98 

Helix  ariadn»,  Pf. 

69,  tilmax  agrestlB,  Lin. 

99 

Helix  aeperaa,  3m. 

100 

Helix  BBtertBcuB,  .Mont. 

71.  Llmax  flaviia,  Lin. 

101 

Helix  auTlculata.  Sa;/. 

73,  Vitrina  angelica*,  Beet. 

102 

Helix  auiiformls,  Bla«d. 

73.  Vitrina  limplda,  Gld. 

103 

Helix  avata.  Say. 

74.  Sacclaea  aarea.  Lra. 

104. 

Helix  barWeara,  lUJf. 

75.  Snoolnea  aTara,  Saj/. 

105 

Helix  Berlandleilatu,  M"'-     ^^B 

16.  Buccluea  avara.  Say. 

106 

Helix  bucctUenta.  '7'J.           ^H 

var.  major. 

107 

Helix  bucculenta.  G/J.          ^H 

77.  Snoolnea  campeatrls,  Say. 

Tur.  nlnor.                              ^M 

78,  Sncclnea  concordlalis,  GUI. 

lOS 

Helix  bolUw^  IM.              ^H 

79.  Succtnea  eHa»a.  Sh«ti. 

108. 

HaUxMABO^iK                  ^H 

Sii.  Sucolnea  gioenlandlM,  B*ek,^_ 

m 

JHHMHHH^^Vt^^l 

SI.  Sucolnea  HaydniLjffaaMfl 

■ 

^^^^^^^^^^w^^H 

Succlaea  HajdHMJ^^^^H 

■ 

^^^^^^^^^^^^^^^^^H 

Tar.  alaot.        J^^^^^H 

■ 

^^^^^^^^^^^^^^^^^H 

BnaolBM  UM^^^^^H 

■ 

^^^^^^^^^^^^^^^^^H 

ft4.  SMdlMfH^^^^^^^I 
S5.  SaM^^^^^^^^^^^I 

^1 

I.  Hallx 
I.  Helix 
I.  Holiz 
.  Holiz 
I.  Hollx 
I.  HoUx 
i.  HoUx 
..  Helix 


&jr. 

OOBoaTM,  Saf. 
Cooperl,  W.  0.  B. 

oamberlandtana.  Lta, 

demlBBa.  Bina, 

dentlfera,  Bt'in. 
dlvBBta,  Gld. 
boKeulllIana,  Lta. 
Bagariana,  T.r.n. 
EdvaidBi,  Did. 
egena,  Sai/. 
alectrioa,  G'ld. 
elavata.  Say, 
BUiotti,  Rtd/. 
•epUooB,  Bland. 
axlsna,  Stim. 
axolata,  Binn, 
FebfioU,  Btek. 


-.  Helix  btlslatB,  Sag. 
.  Helix  frUbUle.  W.  G.  B. 
I.  Helix  fallEliioBa,  Blnn. 
I.  Helix  erlseola,  Pf. 
I.  B«Ux  gnlule.  Say. 
•  Helix  golKife,  Say. 

Tar.  nmWllfiat*! 
I.  Helix  OnndlMiU,  ly. 
i.  Helix  Bazardl,  Bland. 
i.  Helix  Hlndal,  Pf. 
'-  Bellx  bippaoiepla.  fy. 


.  Helix  Uaplda,  Lion. 
<•  Bellx  hopetooensla,  Shut. 
'.  Helix  hortensla,  .(/>i//. 
L  Helix  inonutati,  Paey. 
.  Helix  Indeatata,  Say. 
L  Helix  ludentata,  Say. 

var.  ninbllloBta. 
'.  Helix  inflecta.  S'l^. 
I  Helix  Inomata,  Soy. 
I.  Heliz  Intenia,  So^. 
I.  Ballx  intenia.  Sag- 


i.  Helix  Unaata,  Say. 
I.  Helix  major,  Binn 
).  Helix  mazIUata,  OlJ. 
..  Helix  milium,  iforif. 
!.  Helix  mlcuacula.  Bin*. 
I.  Helix  minuUBBima,  Lea. 
I.  Bellx  Mttcbelllana,  Lta. 
'•.  Bellx  monodaa,  Jiact. 
I.  Helix  monodon,  Rod. 

Tsr.  1 .  Bellx  fratsma,  Say. 
'.  Helix  monodon,  ^iiJ.-. 

TBT.  2.  Holl:r  Leall,   IFarrf. 
I.  Helix  Uooteaaa,   11',  G.  B. 
K  Helix  moidax,  -i'l-uii. 
).  Helix  mnltldentata,  Binn. 
1.  Helix  maltllineata,  Say. 
I.  Helix  multllineata,  Say. 

t.  Helix  multllineata,  Say. 

far,  ruta,  nnlcolor, 
t.  Helix  nitlda,  .V«ll. 
>.  Helix  obatricta,  ,'^-7j. 
1.  Helix  oppUata,  Afor. 
r.  Helix  Ottonle,  P/. 
i.  Helix  pallUU,  Say. 
I.  Helix  palllata.  Say. 

Tar.  carollneiiBla. 
)■  Helix  pennajtTanica,  Grten, 
..  Helix  pcrapectlva,  Say 
!■  Bellx  FoBtelUana.  Did. 
I.  Helix  piofmida.  Say. 
I.  Helix  palohella,  Mill. 
I.  Helix  pnlohallB,  mil. 


.  Helix  pnetnla,  Fer. 

.  Helix  poBtololdeB.  Bid. 

.  Helix  RoBineii,  jy. 

.  Helix  RngeU,  &A«ii. 

'.  Helix  Sarli,  ^inn. 

.  Helix  acolptUi^  Bid. 

L  Bellx  septemvolva.  Say. 

..  Helix  Golitaria,  .Say. 

t,  Bellx  aplnosa,  Lra. 

.  Bellx  SteenatTupli.  MSrtk. 

''.  Bellx  ateaotiema.  J-'rr, 

.  Helix  atileteUa,  Anih. 

'.  Helix  eubplane,  Binn. 

I.  Bellx  Buppreaea.   .i<iy. 

I.  Bellx  tenulatrlata,  /liun- 

.  Helix  texaiUiu,  Mar. 

'h  Helix  texaeUne,  Uw, 
rar,  «,  ly. 

JAr. 


S14.  Bellx  UiolH,  W.  I 


.  Helix  tbyroidea.  Sajr. 

.  Helix  tridentata,  5ay. 

■  Hetlx  TroosUana.  Lta. 

.  Heltx  nvulirera.  ShM. 

;  Helix  Taiiaoa,  Meutr. 

I.  Helix  ventre  sola.  ly. 

.  HeUi  vonex,  P/. 

'■■  Helix  vnltuosa,  Old. 

:.  Helix  'Wheatleji,  Bland. 

1.  BulimDB  acicnJa,  ifiilla: 

I.  BulimiiB  altematQA,  Sag. 

'.  BuUmna  daalbatna,  Sai/. 

'.  Bolimtu  decoUatns,  Lin. 

i.  Bullmoa  Doraunt,  If.  G.  B. 

I.  BulimuB  floridannt,  Pf- 

).  BaliiUQS  Oossei,  Pf. 

.  Bnllmos  graciUlmns,  Pf. 

I.  BuHmoA  harpa,  Sa^. 

':  BuUmae  marginatna,  Say- 

I.  BullmuB  Marias,  .-IMerji, 

I.  Bnllmcs  modlcuB,  Gld. 

\.  Bullmna  muIUllDDatiia,  5ny. 

'.  BalimuB  octona,  Ch. 

:  Bnllmua  patriaicha,  II'.  (;.  B. 

I.  Ballmiia  Schiedeanna,  /y. 

I.  Balimna  Schiedeanna,  Ff. 

var.  aplce  nigra. 
.  Bnllnma  BeTpBraatrDB,  Saj. 
'..  BalimuR  anbala,  ly. 
'.  OitbalicQS  undatna,  Bng. 
\.  Orthallcna  zebra.  MuU. 
'.  MaCTOceramus  Sleneri,  Pf. 
I.  Achatlna  fasclata,  MaU. 
.  Achatlna  fasclata,  MnU. 

Tar.  1.  Acbatlna  crenata,  Sa. 
:.  Achatina  faaciata.  Mall. 

Tar.  1.  Acbatlna  aoUda.  Say. 
I.  Achatina  Inbrlca,  .VUll. 
).  Achatina  plcta,  Rt-e. 
-Pupa  armifora,  Say. 
':  Pupa  badla,  Ad. 
I.  Pupa  contracta,  Sny. 

I.  Pupa  eortioitria,  Suj. 
I.  Pupa  decora,  (f'W. 
;.  Pupa  Hoppll,  Hill. 


'.  Pupa  Incana,  Binn. 

I.  Pnpa  pellacida,  Pf. 

I.  Papa  peutodon,  Suy. 

i.  Pupa  plaoida.  Say. 

.  Pupa  Tuptoola,  6'ij. 

1.  Pnpa  varioioaa.  Gld. 

I.  VerUgo  Qonldll,  BUn 

1.  Vertigo  miliani.  Old. 

I.  Vertigo  ovata,  Sny. 

I.  Vertigo  Blmplex,  Gld. 

:  Cyllndrella  Ooldfoaai,  Mm) 

I.  Cjllndrella  Jejuna,  Gld. 

I.  Cyllndrella  Poeyvia,  Ori. 

I.  CylindreUa  RcBmerl,  ^. 

Teronicellidie. 
..  Veronlcella  floridana,  £■■>■  J 

Aurlcnlldse> 
1.  Melamptu  bldetttatna,  Say.  i 
I.  MelampuE  clngolatiu,  Pf. 
L  MelampQB  coSea,  Lim, 
I.  Melampua  flavua,  Gmtl. 
I.  MelampuB  floridanoa,  A'Aia.^ 
'■  MelampuB  obllquna.  Sai/. 
'.  Melampua  poalllaa.  OmtL 
I.  Melampua  Redfieldl,  ly. 
'.  Alexia  myoBotis,  Drop. 
.  Blannerla  pellacida,  Ff. 
I  Leuconla  Bayil,  Knsi. 
I.  Carychlum  exlguum.  Say. 

Truncatellidie. 
I.  Tiuncalella  bUablata.  If. 
'.  Truncatella  carlbseensla.  Soici 
i.  Trunoatella  pulohalla,  Pf 
'.  Troocatella  anbcyUndiioa,  Gr. 

Cyclajihoridse. 
t.  Ctenopoma  rngnlosiun,  Pf 
I.  Cbondropoma  dentattun.  S'f. 

Heliciuido:. 
).  Hellclna  cbiysocbeila,  IHm, 
..  Helicina  Hanleyana,  P;'. 
',.  Helicina  oocnlta.  Soy 
I.  Helicina  orblculata.  Sag. 
\.  Hellclna  BabgloboloBa,  t 
I.  Helicina  tropica,  Pf. 


^^^r                 Section  I  tl.— MEXICO.                    ^^^^^| 

1          FCLnOXOBBAnrCHIATA. 

342.  Helix  luonbrata.  Soy.                  ' 

1               TCBtaceUidse. 

343.  Helix  mexlcana,  Koth. 

296.  GUndloa  Candida.  Shufit. 

345.  Helix  ptaEiosloaaa,  Pf. 

346.  Helix  Balleana,  Pf. 

347.  Helix  Btolephora,   Val. 

300.  aiandlna  oorneola,  IV.  G.  li. 

34S.  HeUi  teniilooBtata.  Dunt. 

349.  Helix  texaaiana.  J/or. 

30a   Qlandlna  OhlcBbreghO.  Pf- 

.ISO.  Helix  trypauontpala,  /y. 

303.  Olandlna  indoslata,  Pfr. 

351.  Helix  veiaoruienBla.  Pf. 

353.  Helix  lonitea,  Pf. 

353.  BitUmuB  alternatne.  5-iy. 

306,  aiandina  maTgaTltacea.  Pf. 

354.  BullmuB  attenualnB,  /y. 

3U7.  oiaadloa  monlllfera.  Pf. 

315.  BuUnniB  aurlDnuB,  Pf. 

30S.  Olaadina  nana,  5A««/. 

309.  Olaudiua  pttloheUa,  Pf. 

357.  BuUmuB  oortacena,  Pf 

35S.  BulimoB  coBtatoatriatBB,  Pf. 

Z\\.  Qlandlna  BoUdTiIa,  Pf.i 

359.  Bullmua  DtoueU,  Pf. 

312.  Olandlna  Soworbyana,  Pf. 

3(i0.  BuUmna  Dunkeri.  /^ 

313.  Olandlna  specioBa.  Pf 

314.  Glandlna  lOgmatica.  ShMttl. 

3(i2.  Bullmua  fenestratui,  /y. 

3t;3.  Bullmua  pionion,  Bttik. 

Uelicidae. 

3(J4.  Bnllniua  aitmeil,  Pf. 

316.  Vltrlna  mexloaaa,  lirck. 

3i)5.  BalimuB  HegewlBclii,  Pf. 

3fiU.  BnlimuB  HnmboldU,  /ti>e. 

318.  SimpulopalB  oordovana,  Pf. 

3i;7.  BullmoB  llveecenB,  Pf. 

■iffi.  Ballmna  Mariae,  Alhtr,. 

320.  Snccinea  brevla.  Dnokft. 

3f;'.<.  Bnllmus  MarteilBi,  Pf 

321.  Succinea  undnlata,  Say. 

371.1,  BuIlmna  mexicannB.  Lnm. 

322.  Helix  arladna»,  Pf 

371.  BulimuB  patrlaioha.  If.  (.■.Sinn 

333.  Helix  Bwlandleriana,  Mot. 

372.  Bulimns  punctatlBBlmos,  Ltu. 

324.  HflUx  blclneta,  Pf 

373.  BulimuB  rudla,  Anion. 

325.  Helix  bicrtiiiB.  Pf 

374.  Bultmtta  Schledeaniw.  //. 

326.  Helix  bllineata,  Pf, 

375.  Bullmua  serperaatruB,  Sag. 

327.  Helix  eaduca,  Pf 

377.  BuUmna  BulphoreoB,  Pf 

329.  Helix  coaoUliata,  Ftt. 

379.  Bolimus  tiunoatua,  Pf. 

379.  BulimuB  varlcoBOB.  Pf. 

331.  Helix  cordovana.  Pf. 

3ao.  Spiraxis  acna,  Sknul. 

332.  Helix  Conlonl,  SkmX. 

381.  Spiraxia  aurlcuUoea.  Pf. 

333.  Helix  SaveBceuA,   Witgm. 

362.  Spiiaxta  blconica,  Pf. 

334.  Helix  fulvoldea,  Mor. 

3S3.  aplrailB.  catenata.  Pf 

33S.  Helix  ahlcBbreghtl,  jVyK. 

384.  Bplraxis  eooiformlB.  ShntlU 

336.  Helix  erl'eala.  Pf 

385.  SplraxiB  dubla.  Pf. 

337.  Helix  Oulllarmodi,  Skml. 

3HS.  Spliaxla  euptyoU,  Jy. 

33S.  HoUx  hellotomphala,  Pf 

387.  SpiraxlB  Irrlgua.  ShMl. 

3:jn.  HoUx  HiadBl.  Pf 

388.  SplraxiB  lurida,   SAu»J. 

ZV\.  Helix  Humboldtiana,  Ta/. 

389,  SplraxiB  inJtia»forinl«,  Sfuitll. 

Ml.  Helix  tmpllcata.  B^tk. 

390.  Spiraxia  Nloolatl,  Shml. 

6 


391.  Bptnzis  nigxioans,  Pf* 
892.  Bptrazis  oblonga,  Pf* 

393.  Bpinzis  parmla,  Pf^ 

394.  Spiralis  Shnttlaworthl,  Pf. 

395.  Spirazia  atraptoatyla,  Pf. 

396.  Spiraada  tnrgldnla,  /yi 

397.  Orthaliona  Bouoardi,  Pf. 

398.  Orthaliona  Uvena,  Pf. 

399.  Orthalicna  longna,  Pf* 

400.  Orthaliona  nndatna,  Brug. 

401.  Aohatina  ambicna,  /y. 

402.  Aohatina  ohiapenala,  Pf. 

403.  Aohatina  Hanglana,  Pf. 

404.  Aohatina  troohlea,  iy. 

405.  Aohatina  trypanodea,  Pf. 

406.  Cylindrella  apioatoma,  iy. 

407.  Cylindrella  arotoapira,  Pf. 

408.  Cylindrella  attennata,  Pf. 

409.  Cylindrella  Bonoardl,  Pf. 

410.  Cylindrella  olava,  Pf. 
4U.  Cylindrella  oretaoaa,  iy. 

412.  Cylindrella  deooUata,  Nywt. 

413.  Cylindrella  dentionlata,  Pf. 

414.  Cylindrella  lUiooata,  Skuttl. 

415.  Cylindrella  Ohieabreshti,  Pf. 

416.  Cylindrella  gonioatoma,  ^. 

417.  Cylindrella  grandia,  Pf. 

418.  Cylindrella  Liebmanni,  Pf. 

419.  Cylindrella  meadoana,  Pf. 

420.  Cylindrella  Pfeifferi,  Menke, 

421.  Cylindrella  Pilocerei,  iy. 

422.  Cylindrella  polygyra,  Pf. 

423.  CylindrelU  aplendida,  Pf. 

424.  Cylindrella  terea,  Menke. 

425.  Cylindrella  tnrria,  Pf. 

Auriculidae* 

426.  Melampna  ooffea,  Linn. 

Truncatellidae* 

427.  Tmncatella  oaribasenaia,  Sowh, 


428. 
429. 
430. 
431. 
432. 
433. 
434. 

435. 
436. 
437. 
438. 
439. 
440. 
441. 
442. 
443. 

AAA 

445. 
446. 
447. 

448. 
449. 
450. 
451. 
452. 
453. 
454. 
455. 
456. 
457. 
458. 
459. 
460. 

461. 
462. 


Cyclophoridaew 

Cyolotoa  Dyaoni,  Pf. 
Cyolophoma  Bonoardl,  Stilli, 
Cyolophoma  mexfcanna,  M. 
Tndora  planoapira,  Pf. 
Ciatnla  troohlearia,  Pf^ 
Chondropoma  oordoTamim,  P. 
Chondropoma  tmnoatnm.  If . 

HeliclmidaB. 
Helioina  brevHabiiar  Pf, 
Helioina  ohiapenaia,  Pf. 
Helioina  ohryaoobeHa*  Bnm. 
Helioina  ohrifaocli^Ui,  Skwtd. 
Helioina  oinoflla,  Skutd. 
Helioina  oonoentrioa,  Pf* 
Helioina  oordilleraa,  Salli. 
Helioina  delioatala,  Shaa. 
Helioina  elata,  Skuttl. 
Helioina  flavida,  Memk§. 
Helioina  Ohiaabreglitl,  Pf. 
Helioina  HeloiaaB,  SalU. 
Helioina  Undeni,  Pf. 
HeUoina  Urata,  Pf- 
Helioina  merdlgera,  SaiU. 
Helioina  notata,  iSolb. 
Helioina  Owaniana,  Pf 
Helioina  Sandosl,  SkM. 
Helioina  ainaoaa,  Fy. 
Helioina  temda,  Pf* 
Helioina  tropioa,  Pf. 
Helioina  tnrbinata,  Wlefm. 
Helioina  sephyrlna.  Duel, 
Bchaaicheila  alata,  Mkt, 
Bchaaicheila  Nicoleti,  Skml 
Bchaaicheila  pannncea,  Mot, 

Proserpinidae. 
Cerea  eolina.  Duel. 
Ceres  Balleana,  Grtof, 


(0 
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The  species  whose  range  is  confined  to  Eastern  North  America  are  not 
indicated  by  any  peculiar  mark.  The  letter  W.  distingnishes  those  confined 
to  the  Pacific  coast ;  the  letters  W.  E.  are  affixed  to  the  names  of  those 
foimd  in  both  the  Eastern  and  Western  sections,  while  the  Greenland  and 
Mezjcan  species  are  also  respectively  designated  by  the  letters  G.  and  M. 

This  list  has  been  compiled  from  all  American  publications  and  the  few 
European  monographs  treating  of  this  branch  of  the  Mollnsca.  I  have 
preferred  giving  the  name  of  many  doabtfol  species  rather  than  omit  that 
of  any  which  my  own  limited  knowledge  of  the  subject  does  not  lead  me 
to  consider  a  synonym.  The  Ust,  therefore,  is  not  offered  as  a  complete 
elimination  of  the  synonymy,  but  rather  as  a  temporary  guide  to  the 
arrangraaent  of  this  portion  of  the  collection.  It  shonld  not  be  quoted  as 
authority. 


PECTCflBRAlVCHIATA.  18.  Malanla 

Bfelaniidae.  19.  Malanla 

1.  Malanla  abbravlata,  Anth.  20.  Malanla 

2.  Malanla  abmpta,  Lea,  21.  Malanla 

3.  Malanla  absclda,  Anth.  22.  Malanla 

4.  Malanla  acuta,  Lea,  23.  Malanla 

5.  Malanla  acnto-oarlnata.  Lea,  24.  Malanla 

6.  Malanla  adnata,  Anth,  25.  Malanla 

7.  Malanla  asqnalla,  Bald,  26.  Malanla 

8.  Malanla  alaxandranalB,  Lea,  27.  Malanla 

9.  Malanla  altlpata,  Anth.  28.  Malanla 

10.  Malanla  altllla,  Lea.        ^  29.  Malanla 

11.  Malanla  alvaara,  Conr.  30.  Malanla 

12.  Malanla  ambnsta,  Anth.  31.  Malanla 

13.  Malanla  ampla,  Anth.  32.  Malanla 
lit  Malanla  angnlata,  Anth.  33.  Malanla 
15.  Malanla  angnloaa,  Menke.  34.  Malanla 
19.  Malanla  angnatlaplni,  Anth.  35.  Malanla 
17*  Mahmia  amnillibni,  Conr.  36.  Malanla 

CO 


approadnxata,  Baid. 
arachnoldaa,  Anth. 
arotata.  Lea, 
annlgara,  Sa^f, 
aaalmllla,  Lsa, 
athlata,  Anth, 
anricnlaBformia,  Lea. 
anrlacalplnm,  Menhe. 
Bab3rlonlca,  Lea, 
bacolnm,  Anth, 
baaalla,  Lea, 
balla,  Conr. 
ballacranata,  Bold. 
biclncta,  Anth. 
bloolorata,  Anth. 
blooatata,  Anth. 
biUenlata,  Conr. 
blsonalla,  DeKay. 
blanda,  Lea. 


f 

37.  H«lanla  BoyUniaiui,  Zen. 

!)2.  Melaida  DnnonUna.  i^*^^| 

^1 

38.  HelanU  brevlt.  /.»n. 

93.  MelanU  ebenum.  1^.     ^M 

^1 

04.  Melanla  EdgailanB.  £«■    ^H 

^1 

40.  Melonia  Bmmbyl.  Lia. 

SS.  Melanla  eUta.  .JnfA.          ^| 

^M. 

41.  Helanla  brunnsa,  .-imA. 

06.  Melanla  elesanWla.  A»iL   ^ 

^m 

42.  Meljmla  BuddU,  Lra. 

67.  Melanla  eleTata,  Say. 

^B 

4^.  Melanla  bulboea.  'Ud.     W. 

9S.  Melanla  ellmlnata.  Atih. 

H 

*4.  Molaala  caliginoa.  /-'-a. 

P9.  Melanla  elongata.  Lrt. 

^B 

45,  Melanla  canaliculata,  Say. 

100,  Melanla  sxaratA.  ihnk*. 

^V 

4ri.  Metanla  canoellata,  Sn;/. 

101.  Melanla  oxarata.  Lto- 

H 

47.  Helanla  cailnata.  flau. 

102.  Melanla  excavata.  Anih. 

^1 

4S.  Melanla  cartnlfeia.  f^m. 

103.  Melanla  excnrata,  Cmr. 

^H 

49.  MolanU  oarlno-co»tata,  Lra. 

104.  Melanla  exlgna,  Conr.    W. 

^H 

AO.  Melanla  casta,  AmL 

105.  Melanla  exills,  Hald. 

^1 

SI.  Melanla  oaatanea,  I.ta. 

106.  Melanla  e^mla,  AntA. 

^H 

S2.  Melanla  catonarla.  Soy. 

107.  Melanla  oxpanaa,  /*<i. 

^H 

.^3.  Melanla  catenoldei,  Lea. 

108.  Melanla  faatlgiata,  Afih. 

^P 

!4.  Melanla  elrclnata.  Lta. 

109.  Metanla  mum,  Lra. 

^H 

fiS.  Melanla  clara.  Anih. 

110.  Melanla  FlorenUana.  /-sa. 

^1 

56.  Melanla  Clarklt.  /.ni. 

111.  Melanla  Fotemanl.  /.mi. 

^1 

E7.  MelanU  claveeformfs,  Lra. 

112.  Melanla  formoaa.  Cnr. 

H 

08.  Melanla  oteUtnra.  C^nr. 

^B 

ns.  Melanla  cognata,  Anth. 

tU.  Melanla  fnnebtalla,  J-iil. 

^B 

60.  Melanla  colnmells.  Lta. 

115.  Melanla  farra.  Lra. 

H 

Gl.  Melanla  comma,  Csnr. 

116.  Melanla  fuscai*.  Z'u*. 

^1 

63.  Melanla  compacta,  Anih. 

117-  Melanla  huifonnia.  Lta. 

^1 

63.  Melanla  oonolnna,  Lra. 

H 

64.  Melanla  oongeBta,  C™r. 

119.  MelanU  eemmo.  X^-Aa,. 

^1 

65.  Melanla  conlca.  Say. 

120.  Melanla  E<!m>ana,  Antk. 

H 

121.  MelanU  elbboaa.  i«. 

^1 

CT.  Melanla  coraclna,  AnIh. 

122.  Melanla  elbboaa,  Ba/. 

^1 

es.  Melanla  eorneola.  Ar,th. 

123.  MelanU  glabn.  lea. 

H 

eg.  Melanla  coronlUa.  Anili. 

134,  Melanla  glandoU.  J»i». 

^H 

ID.  Melanla  corpulenta.  Anih. 

125.  Melania  eUuc*.  Antk. 

H 

71.  Melanla  cottata.  Rnr. 

126.  Melanla  RlobnU.  Lm. 

^^ 

72.  Melanla  coaUfeia,  Hold. 

127.  Melanla  stacllior.  And,. 

^■^^ 

73.  Melanla  coatnlata,  Lta. 

128.  MelanU  gTaotUa,  Lta. 

^^M 

W      74.  Melanla  erebrl-coatata.  Lra. 

^^^1 

m     75.  Melanla  ciebrt-atriata,  Lta. 

130.  Melanla  gradata.  Ja<L 

^^^1 

P      76.  Melanla  orenatella,  Lta. 

131.  Melanla  erata.  Anlk. 

^^^ 

■    ■  77.  Melanla  cri»taW.  AnOt. 

132.  MeUnU  eravido.  .4ait. 

^F" 

7«.  Melanla  cnblcoidea,  A-rh. 

133.  Melanla  sriMa.  J-lft. 

^H 

7!>.  Melanla  CnneTana,  Lra. 

134.  HeUnU  iT.i»ri.n-.  £«t. 

H 

SO.  Melanla  curta.  I/ald. 

13.^.  Melanla  haipa.  Lm. 

^B 

81.  Melanla  cnrvata.  l-rn. 

13«.  MelanU  baitata.  Anik. 

^1 

82.  Melanla  cnrrllabrU.  .IniA. 

137.  MeUnia  BajaUna.  Lm 

^B 

1?8.  Melanla  Hlldrethlaiu.  l^ 

^^^^ 

84.  Melanla  cyllndraeea,  fmr. 

139.  Melanla  HoUtonia.  L^ 

^^^1 

L    e£.  Melanla  decora.  /  •.> 

l+.>.  Melanla  hybrida.  a.ri. 

^^^1 

UI,  MelanU  Hydell,  Cw. 

^^^1 

Be?.  HeluU  it 

142.  MelanU  Imbiicatz,  A^ii- 

^^^1 

Bes.  K»i«> 

43.  MeUnU  Impieau.  I** 

1 

i-^^ 

".  Melanla  IneiaMau.  .!*(''  ' 
MeUnU  Inunta.  JxiL 
VcUnU  InOtia,  iWi              « 

Tut.  Melania  Inflata,  Ua. 

202.  Melania  pernodoaa.  Lea.                    ^^H 

148.  Melania  infrafaaclata,  Anih. 

203.  Melania  peratriata.  Lea.                      ^^H 

14S.  Melania  Inomata.  Aiih. 

1^04.  Melania  pllula.  Lea.                                 ^^H 

150.  Melania  interslta,  Eixld. 

205.  Melania  plcta.  Lea.                           ^^1 

151.  Melania  intortexta,  AMh. 

2U6.  Melania  plnBolB,  Lea.                           ^^1 

153.  Melania  iostoma.  Antii. 

207.  Melania  planoeyra,  Aulh.                    ^^| 

153.  Melania  iota,  A<ilh. 

20S.  Melania  planosplra,  Anth.                 ^H 

154.  Melania  Jayana,  Lea. 

)5r..  Melania  KliUandlana.  Lta. 

210.  Melania  plena,  Anth.                              ^H 

156.  Melania  Iieta,  Joy. 

211.  Melania  pUcIfera,  Lta.     W.                  ^H 

157.  Melania  laivls,  L=o. 

212.  Melania  plutUtriata.  ,9<T,y,      M.            ^H 

15a.  Melania  laqueata,  Say. 

213.  Melania  ponderosa,  A»lli.                    ^^H 

159.  Melania  Utitana,  J>i'A. 

214.  Melania  Poatellll.  Lea.                         ^^1 

ISO.  Melania  LeconOana,  Lta. 

215.  Melania  Fotoslenaii.  Letx.                  ^^| 

161.  Melania  Llebmannl,  Pkil.    M. 

162.  Melania  ligata.  Minke. 

217.  Melania  prodncta.  Lea.                       ^^| 

213.  Melania  piosclMO,  Anih.                     ^^1 

164.  Melania  Ingnbria.  Xca. 

219.  Melania  proteos.  Lea.                          ^H 

1C5.  Melania  marginata,  Rif. 

220.  Melania  prozima,  Sa^.                        ^^1 

166.  Melania  Menkeana.  Ua.    W. 

221.  Melania  pulcbella.  A^ih.                   ^H 

222.  Melania  polcherTima,  .\nth.                 ^^| 

108,  Melania  monoaonalis,  Lea. 

223.  Melania  pnmlla,  Le.a.                             ^H 

169.  Melania  multillneata,  Si'y. 

224.  Melania  papoldea.  AT^tk.                      ^H 

170.  Melania  napllla.  An<h. 

225.  Melania  pyramidalis,  M^r.     M            ^H 

171.  Melania  naeaula,  Conr. 

226.  Melania  pyrenella,  Conr.                       ^H 

172.  Melania  nebnloaa.  Conr. 

22T.  Melania  reeularii.  Lea.                         ^H 

173.  Melania  nogleota,  AMb. 

22S.  Melania  rhomblca.  Anth.                    ^^H 

174.  Melania  Hewberryl,  Lea.     W. 

229.  Melania  rfglda,  Anih.                           ^^| 

175.  Melania  niagaTensiK.  Lea. 

230,  Melania  Tobnllna.  Anik.                      ^^H 

176.  Melania  nlgTOclocU,  Aaih. 

231.  Melania  robnata,  L^a.                         ^^H 

177.  Melania  nigtlna.  Ua.    TW. 

232.  Melania  rnblda,  Ua.     M.                  ^^1 

17e.  Melania  nlteos,  Lea. 

233.  Melania  rafeacena,  Lea.                      ^^1 

ITfl.  Melania  noblllB.  Ua. 

234.  Melania  mfola,  Ilaid.                           ^^| 

180.  Melania  noduloia,  Lta. 

235.  Melania  nigosa,  Lea.                                ^^^H 

ISl.  Melania  nncleola,  A<\!l,. 

236.  Melania  BaSoidll,  Lea.                         ^H 

IS'i,  Melania  oblita.  L^a. 

1^3.  Melania  obtvaa,  /.^u. 

2:t8.  Melania  acnlpUlli,  L^a.                        ^H 

1^4.  Melania  occidentalle,  Lea. 

239.  Melania  Sellerslana.  Lea.                     ^H 

18.1.  Melania  oocnlta,  .\»ih. 

2411.   Melania  semtcarlnata,  .S«ji.                  ^H 

242.  Melania  ahaataeniis.  Lea.    W.           ^H 

15?.  Melania  olivula,  Conr. 

243.  Melania  eillcula,  GId.    W                ^H 

189.  Melania  opaca,  Anth. 

244.  Melania  almplex,  Say.                          ^H 

190.  Melania  oppngnata  tta. 

345.   Melania  solida,  Zhhi.                             ^H 

191.  Melania  Ordlana.  Lta. 

2.16.  Melania  aordlda,  Lea.                         ^^| 

192.  Melania  OTalia.  Lea. 

247.  Melania  apinaUa.  L<a.                         ^^| 

183.  Melania  ovoidea.  Lea. 

24)^.  Melania  spnrca,  i^^o.                          ^^H 

194.  Melania  ovulatla,  Iih<.ke. 

240.  Melania  atriatnla,  £.(».                       ^^| 

195.  Melania  paeodlfofmla,  /I'^'A. 

25n.  Melania  etrlgOBa.  ;..«.                        ^^| 

IS«.  Melania  palleBoena.  /.fa. 

l:51.  Melania  stygta,  5aV'                             ^^| 

111.  MeUnla  pallldnla.  AtM. 

.  Melania  pauotcosta,  Amh. 

2.13.  Melania  anbcyUndraeea.  />«!             ^H 

.  Melania  perangnlata.  fo..r. 

2^4.  Melania  BabgloboBa,  .S'uy.                   ^H 

.  Melaala  percarlnata,  Conr. 

255.  Melania  •ubaoUda.  /,<-«.                      ^H 

■             MaUiiU  petfuoB.  Lea. 

2J6,  Melania  Babatilota,  //i>'<i.                ^^| 

k 

^1 

.  Melanla  subnlaria.  '^rO' 

.  Melanla  aucciniilata,  AnA. 

.  Melanla  Bnloosa,  Leii. 

'.  Melanla  aymmetrlca,  Conr, 

.  Melanla  ajninietTloa,  Hold. 

:.  Melanla  tabulata,  An'h. 

:.  Melanla  taenlotata,  Atilh. 

I.  Melanla  TaiUana,  Lta. 

I.  Melanla  tecta,  Anih. 

•.  Melania  tenebro-olncta,  Anth. 

'.  Melanla  teuebroaa,  Le<i- 

\.  Melanla  terebialia,  I.ta. 

>.  Melania  terea,  Lea. 

>.  Melanla  teztiloaa,  Anth. 

.  Melania  torquata,  Lnt. 

'..  Melania  torta.  L'.a. 

1.  Metanfa  lotuloaa.  Anlh. 

k  Melania  txacta,  Anth. 

'<.  Melania  tioctiUoiml*,  Cour. 

i.  Melania  Trooatlana,  Lta. 

I.  Melania  tubercnlata,  t-ta. 

i.  Melania  tuTgida.  /'"<■ 

>.  Melania  cacialla,  Hatd. 

I.  Melanla  vudoaa,  Anlh, 

1.  Melanla  undnlata,  Sa^. 

2.  Melanla  valida,  Ai.lh. 

I.  Melania  VaniuEemenala,  t-ca- 
t.  Melanla  varlcoaa.  Ward. 

5.  Melanla  venuata.  Lta, 

6.  Melania  veralpellla,  AnlA. 

7.  Melania  veatlta,  Conr. 
^.  Melania  vlclna,  Anii. 
ii,  Melanla  vliens.  A«lh. 
'>.  Melanla  vitgata,  Lta. 

1.  Melania  virglnloa,  Gmel. 

2.  Melania  virldis,  Lta. 

3.  Melania  vlrldnla,  AMh. 
i.  Melanla  vittaCa,  Anlh. 
S.  Melania  vittata.  R'-/. 

<f.  Melanla  wahlamateuais,  L.  7 
T.  Melanla  'Waiderlana,  Lea.    V 
S.  Melanla  zonalta,  Ra/. 
9.  Llthaala  eenicntatB,  Hald. 
«.   LiChaala  lima,  Conr. 

1.  Lithaala  nuclea,  Lra. 

2.  Lithaala  nnpera,  .Sag. 

3.  Lithaala  aalebrosa,  Conr. 

4.  Lithaala  BhowalteTti,  Lea. 

5.  Gyrotoma  alabaraenata,  £« a. 
a  ampla,  A-iih. 
n  babylonica.  Lea. 
3  BuddU,  Lea. 
a  bnlboaa.  Anih. 

■  Oyiotoma  carlnlfera,  Anih. 
.  Gyiotoma  ctutanea,  Lta. 


.  Gyiotom 
.  Gyrotom 


ayrotoma  consttlcU.  Ln.  . 
Gyratoma  coatato,  ifitUL 
Qyrotoma  cnita,  MighcU. 
ayTatoma  cyllndraoea,  J 
Qyrotoma  demiaiB,  A 
Oyrotoma  ezclsa,  Lta. 
Oyrotonta  fnnicnlatB,  /ao.  J 
Oyrotoma  glandnla,  Lit. 
Oyrotoma  glano.  Lea. 
Oyrotoma  globoaa.  Lta, 
Oyiotoma  Haitmaull,  Lta. 
Oyiotoma  inci>a,  Lta 
Oyiotoma  lacinlata,  Lia.      ^B 
Oyiotoma  o vails.  AnA.       ^M 
Oyiotoma  ovoldea,  SitttU  H 
Oyiotoma  pagoda,  Imi.        H 
Oyrotoma  pumlla.  Lt^ 

Gyrotoma  pyiamldata,  SktaL 

Oyiotoma  qtiadrata.  .!■:£- 

Oyiotoma  reota,  Anih. 

Oyrotoma  lobuata.  Aaii. 

Oyiotoma  aaJebtoaa,  AitO. 

Oyrotoma  Bhowaltetll,  tM. 

Oyiotoma  vfima,  Lea. 

Gyrotoma  vvetampkaeoaU,  I 

Xieptoxla  afSnla,  H*iid. 

LeptOKia  altilia,  Lta. 

Leptozla  ampla,  Anih. 

Leptozla  angulata,  Cmr. 

Leptoxla  Aathonyl,  E 

Lepto^B  caiinata,  Anik. 

Leptoxia  oaiinata,  DtSay 

Leptoxia  carlnata.  Lea. 

Leptozia  carlnifeia,  AnA. 

Leptoxla  clnclnnatienila.  J^ 

Leptosla  contoita,  Lia. 

Leptoxla  coipnlenta,  Anli. 

Leptoxla  coatata,  JntA, 

Lepto^s  ciaasa,  Eald. 

Leptoxia  cienata.  Raid. 

Leptoxia  deotato,  CinilA«9i| 

Leptoxia  deotata,  Ltu. 

Leptoxla  dilatata,  Cnr. 

Leptoxla  diaatmllla,  Saj, 

Leptoxia  elegann,  AnA. 

Leptoxia  flammata,  i<«i- 

Leptoxla  formoaa,  Lta, 

Leptoxla  FoiemanI,  Ira-    ' 

Leptoxla  fuaca.  Hold. 

Leptoxia  glbboaa,  Lta. 

Leptoxla  Giifflthiaiu,  Lw- 

Leptoxia  inclaa.  Lta. 

Leptoxla  loQata,  Lnt. 

Leptoxia  integta,  Sat/. 

Leptoxia  Isosona,  Stg. 
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TEMP!.!:    PRIME 


[Note. — In  the  following  list  the  species  not  marked  are  found  living  in 
the  United  States.  F.  signifies  that  they  are  found  fossil.  C.  refers  to 
Cnba ;  C.  A.  to  Central  America ;  H.  to  Honduras ;  J.  to  Jamaica ;  M.  to 
Mexico;  P.  to  Panama;  Y.  to  Yucatan.] 


1.  PlBidium 

2.  Piaidium 

3.  Piaidium 

4.  Pisidium 

5.  Pisidium 

6.  Pisidium 

7.  Piaidium 

8.  Piaidium 

9.  Piaidium 

10.  Piaidium 

11.  Piaidium 

12.  Piaidium 

13.  Piaidium 

14.  Piaidium 


abditum,  nM, 
Adamai,  Pr» 
asquilatarale,  Pr, 
arouatrmi,  Pr.    F. 
oompreaaum,  Pr. 
oontortum,  Pr,    F. 
ferrugineum,  Pr. 
no¥i-eboraoi,  Pr. 
retuaum,  Pr,    H. 
rotundatum,  Pr. 
tanellum,  Gould, 
variabile,  Pr, 
▼entricoaum,  Pr. 
vire;iiiicum,  B^, 


15.  Sphasrium 

16.  SphsBrium 

17.  SphsBrium 

18.  SphsBrium 

19.  SphsBrium 

20.  SphsBrium 
'^l.  SphsBrium 

22.  SphsBrium 

23.  SphsBrium 

24.  SphsBrium 

25.  SphsBrium 

26.  SphsBrium 

27.  SphsBrium 

28.  SphsBrium 


acuminatum,  Pr, 
aureum,  Pr, 
bulboaum,  Anth. 
cardiaaum,  Pr. 
dentatum,  Bald. 
ebumeum,  Anth, 
elevatum,  Hald. 
emare;inatum,  Pr. 
fabale,  Pr, 
flavum,  Pr, 
fnaoatum,  Rajin, 
gracile,  Pr, 
Jayanum,  Pr, 
maculatum,  Mor* 


29.  Sphasrium 

30.  Sphasrium 

31.  Sphasrium 

32.  Sphasrinm 

33.  Sphasrium 

34.  Sphasrium 

35.  Sphasrium 

36.  SphsBrium 

37.  C^hsBrium 

38.  SphsBrium 

39.  SphsBrium 

40.  Sphasrium 

41.  SphsBrium 

42.  SphsBrium 

43.  SphsBrium 

44.  SphsBrium 

45.  SphsBrium 

46.  SphsBrium 

47.  SphaBriimi 

48.  SphsBrium 


nobila,  Gould, 
oooidantale,  Pr, 
partumium,  Say, 
patellum,  Gould, 
pygmeum,  Adams,    J. 
rhomboidaum,  Say, 
roaacaum,  Pr, 
aecuria,  Pr, 
aolidulum,  Pr, 
aphsBrioum,  Anth, 
ataminaum,  Conr, 
atriatinum,  I^m, 
aubtraxiaveraum,  Pr 


auloatum,  Lam, 
tanua,  Pr, 
tanuiatriatum,  Pr, 
traxiaveraum,  Say, 
triangulare,  Say, 
tnmcatimi,  Lin, 
Veatlayii,  Adams,    J. 


T. 


49.  Cyrana  oalifomianaia,  Pr, 

50.  Cyrana  carolinianaia,  Lam, 

51.  Cyrana  cubenaia,  Pr,    C, 

52.  Cyrana  CnmingJi,  Deth,    C. 

53.  Cyrana  danaata,  Conr,    F. 

54.  Cyrana  floildana,  Conr, 

55.  Cyrana  insignia,  Desk, 


(S) 


2 


56.  Cyreiia 

57.  Cyrena 

58.  CyxwuL 

59.  Cyrena 

60.  Cyrena 

61.  Cyrena 

62.  Cyrena 


marltima,  Adawu.    P. 
mezioana,  Sowb, 
moreanenals.  Meek  ^ 

Hayden,     F. 
nebraakenala,  Pr.    F. 
ocoidentalla,  Meek  fr 

Haifden.     F. 
olivaoea,  Cpr,    C.  A. 
panamenaia,  Pr,    C.  A. 


63. 
64. 
65. 
66. 

67. 
68. 

69. 


Cyrena  plaoena,  Uanleg.    C.  A. 
Cyrena  radiate,  HanUg,    C.  A. 
Cyrena  aalmaotda,  Morels  0.  A 
Cyrena  aordlda,  HanUy.    0.  A. 

Corbionla  conveza.  Desk,  C.  A 
Corbioula  tnmoata,  Pr,    F. 
Corbioula  ▼entriooaa,  Pr    U. 


G) 


[SMTTHSONIAN  MISCELLANEOUS  COLLECTIONSJ 


CHECK  LIST 


SHELLS  or  NORTH  AMERICA. 


TTNIONIDJE. 


I8AAC    LEA. 


NORTH  AMERICA. 


tTnlonidn. 

..  Colo  abacoB,  II<ilil. 

L  Vnio  abbevillensla,  Lta. 

I.  Unlo  Abertl,  Cun. 

I.  Unlo  -acutiBBlmas.  Lta. 

<•  Unto  (BqiuitiiB,  Lta. 

I.  Vnio  JSaopiu,  Grttit. 

'.  Unto  afflnia,  l-e'i. 

I.  Unto  atiensiu.  Lfa. 

I.  Unlo  alatna,  Say. 

>.  Unlo  altUis,  Con. 

.  Unlo  amcenns, /,-ii. 

L  Unlo  Amjrgdalam,  Lea. 

I.  Unlo  aneiutatiu,  Lea. 

L  Unlo  anodoot  olden,  L»a. 

>•  Unlo  aplclnnB,  Lea. 

I.  Unlo  apiculatna,  Sag. 

'.  Unlo  approzlmoB,  £10. 

I.  Unlo  aqoilDB,  Lea. 

>.  Unlo  aiattu,  L*a. 

>.  Unlo  Kiotttonoi*,  Lta. 

..  Unlo  arctatna,  Con. 

L  Unlo  arctlor  Lea. 

I.  Unlo  arena.  Can. 

I  Unlo  argantona,  Lta. 

I.  Unlo  aTqoAttui,  Con. 

I.  Unlo  aapor,  Lta. 

'.  Unlo  aapenlmna,  Lta, 

I.  Unto  atiocostabia,  Lta. 

'.  Unlo  atromargliiattu,  Lta, 

<.  Unlo  anratia,  Lta. 

.  Unlo  BalTdll,  Lta, 

I  Unlo  Baldirlnenala,  Lta, 

'■,  Unlo  I 


34a.  Unlo  Btadlelanus.  Lta. 
SS.  Unlo  blangulatna,  L,  n. 

36.  Unlo  blemaiEliiatus,  Lta. 

37.  Unlo  blebyensla,  Len. 

38.  Unlo  BlnneTl,  Lea. 

39.  Unlo  Blandlann*.  Lea, 

40.  Unto  Blaiidingiactis,  Lea. 

41.  Unlo  BoumiasuB,  Lea. 

42.  Unlo  BoydlaDUs.  l->-a. 

43.  Unlo  BoykinianuB,  Lf.i. 

44.  Unlo  braotaaona,  Gould. 
49.  Unlo  bin vl  dans,  £<a. 

46.  Unlo  BiudbyanuB,  Lea, 

47.  Unlo  buckleyl.  Lea. 

48.  Unlo  Buddlanus,  Lea. 

49.  Unto  bulboBna.  /.ru. 
ED.  Unlo  Burkeosla,  Lea. 
E>1.  Unlo  buzena,  Lva. 

52.  Unlo  caoao,  Lea. 
E3.  Unlo  cwlatoa,  Can. 
G4  Unlo  calleiaoBna,  /,«a. 
55.  Unio  oalloBua,  Lea. 

53.  Unlo  -camel opaidilia,  Lta. 
57.  Unlo  camelna,  Lea. 

GS.  Unlo  oamptodon,  Sag. 

59.  Unio  oanadanala,  Z/ca. 

60.  Unlo  «apa^  ^Vprn. 

61.  Unio  caperatua,  Lea. 

62.  Unlo  capBEefoTmia,  Lta, 

63.  Unlo  carioBOB,  Sag. 

54.  Unio  caataneua,  i.ea. 
65.  Unlo  caatUB,  Lea. 

iS.  Unlo  catawbenalB,  Lta. 
67.  Unlo  'ChattanoogaeiiBla,  Lei 
6S.  Unlo  olaibomeiiBiB,  Lta. 


338.  Unio  pnTpniiatiiB,  Saj.         ^^H 

287.  Unlo  pallUlM.  Lta. 

339.  Unlo  parna,  Ltn.                    ^^H 

2b8.  nnio  palndicoluB,  GmW. 

2Sf.  Unlo  papTTacaoa,  Gouid. 

341,  Unlo  puBtnlatOB,  L«j.           ^^| 

2S!)-<.  Unio  parvolnB,  Lta. 

342.  Unio  pustuloana.  Let.           ^^H 

290.  Unio  paTvna,  Zfur. 

343.  Dnio  Pjbaaii.  Lea.                ^^| 

2U!.  Dnio  patultn.  Lra. 

344.  Unio  pTramidatUB,  L«a.        ^^H 

2»2.  Cnlo  patUtia,  Lta- 

34.1.  Unio  pyrilormiB,  Lta.           ^^H 

2Ua.  Unio  poctoroaUB.  Cc«. 

346.  Unlo  qnadiaiiB.  Lta.              ^^H 

347.  Unlo  qnadratUB,  Lea.            ^^H 

2ft5.  Unio  ponloiUam*.  Lia. 

34S.  Unio  radiana.  Lea.                  ^^H 

29B.  Unio  penitna,  ton- 

34n.  Unlo  ladiatUB,  L',„.               ^H 

ail?.  Dolo  peicooiotatus,  Lta. 

350.  Unlo  Raeenaia,  Lta.               ^^1 

29S.  Dnio  perdix,  Ua. 

3r>l.  Dnio  Ranelaniui,  Lea.            ^^H 

231).  Unio  petmiBceos,  I-r". 

352.  Dnio  Raveuelianna,  Lta.      ^^H 

300.  Unlo  pernodoans,  Lta. 

353.  Uuio  reotuB,  Lau,.                   ^^H 

301.  Unio  paiovalla.  Con. 

302.  Unio  perovatas,  Cm, 

355.  Dnio  regaUilB,  Lta.              ^^H 

303.  Uuio  perplctUB,  Lm. 

3S<;.  Dnio  retuBUB,  La>».                ^H 

3(H.  Unio  perplexna,  Lea. 

SOS.  Unio  porpllcatufl,  Con. 

358.  Unlo  roanokeiiBia.  Lta.        ^H 

3U5'i.  Unio  peiparpareus.  £«a. 

3G9.  Unlo  lOEtriformla,  Lea.         ^^^| 

300,  Unio  perradiatna,  Lta, 

360.  Unio  RoBweUenai^  Lta.     ^H 

807.  Uuio  perBooatua,  Saj. 

3m.  Dnio  Rowellii,  Lea.               ^^1 

308.  Unio  perBtriatOB,  Lta. 

3^2.  Dnio  TubelUnuB,  Lia.            ^^| 

309.  Unio  phaseolna,  Hil^. 

3iJ3.  Dnio  Tufiia.  Lm.                      ^^H 

310.  Unlo  PhilUpBil,  f<.n. 

364.  Doio  rufuBculUB.  Lra.            ^^| 

311.  Unio  piotua.  Lea. 

365.  Unio  rotuiidatua.  Lam.         ^^| 

312.  Dnio  pilaii*.  Lea. 

366.  Unlo  TubeUua.  Con.              ^^H 

313.  Dnio  pUeni,  Ua. 

367.  Dnio  mbieinoaua.  Lea.          ^^H 

314.  Dnio  pinguia.  '-'"'• 

36&.  Unio  TuteravlllenslB.  Lta.     ^^^H 

aif..   Unlo  placltna.  /-ru. 

3U!I.   Dnio  rutitana,  Lea.                    ^^| 

Z\ha.  Unlo  plancoa,  i-eii. 

3:u.  Dnio  saglttifoniiiB.  Lta.        ^^| 

3la.  Dnio  planlooBtatUB,  Lea. 

371.  Dulo  Balebiosna.  Lea.            ^^H 

317.   Dnio  PlantU.  iea. 

31S.  Dnio  plenna.  Lta. 

373.  Unio  aatnr,  Lia.                       ^^1 

319.  Dnio  plioatna,  /.M-wwr. 

374.  Dnio  savaimaheiiais,  Lta.     ^^^| 

320.  Dnio  plicifenia,  Lta. 

375.  Dnio  Baxena,  Con.                   ^^^H 

321.  Unio  Popell.  Lta. 

376.  Unio  SchoolcraftansU.  L<ai^^| 

322.  Unio  porrectus,  Con. 

377.  Unio  aciCulus,  Lta.                 ^^^H 

323.  Unio  PostBllil,  Lea. 

378.  Dnio  aecuriB.  Lea.                   ^^^| 

324.  Unio  Powollil.  Ic«. 

32S.   Unlo  Prattii,  /.en. 

'JT^'^i.  Unio  ShowaltOTil.  Lta.        ^^| 

326.  Ualo  PrevoBtianuB,  Lea. 

380.  Unio  Bimllla.  Lea.                    ^^| 

327-  Unio  pro  ductus,  '-'on. 

3S1.  Unlo  Bimplez.  Lea.                 ^^H 

328.  Unio  proplnquuB,  Lea. 

382.  Unio  Bimua,  Ua.                     ^^^| 

329.  Dnio  ptoziinua.  Lea. 

383.  Dnio  Sloatdanna.  Lea.           ^^H 

33'*.  Dnio  pndicnB,  Lta. 

3S4.  Unlo  BoUduB,  Lra.                  ^^H 

331.  Unio  pulchor.  Lta. 

385.  Unio  BOTdlduB,  Lm.                ^^| 

332.  Unlo  puUatUB.  Lea. 

386.  Unlo  Soweibiaons.  Lta.      ^^^^ 

333.  Unlo  pullna,  Lr". 

387.  Doio  apadicena.  Lfi.             ^^^| 

334.  Unio  pnlvinnloa,  f.(a. 

3><S.  Unio  aparana.  Lea.                  ^^H 

335.  Dnio  pumlllB,  L:a. 

.!SD.  Dnio  apatulatus,  Lta.            ^^^| 

336.  Unio  purparatUB,  Lam. 

31*0.  Unlo  apinoBUB,  Lta,                ^^^^| 

^^^_jgB'  Pnto  pBtpatttUttB.  Z«>- 

odl.  Unlo  apiaaos,  Lea.     ^^^H 

^^^l^^^^^^^^k 

^^^^^H 

Vnlo  qdanOldtu,  tta. 
Dnlo  stagualis,  Can. 
Dnlo  stapes,  Lta. 
TTnio  StewaidBOnli,  Lta, 
Unlo  fitonenals,  Zm. 
Unlo  straminflna,  Con. 
TTnio  Btilatoliia,  Ztn. 
nolo  Atdatos,  Lea. 
Unlo  AtrlBOSiiB,  Len. 
Unlo  subangulatna,  £««■ 
nolo  BabcraasoB.  Lta. 
Unfo  anbcrocens,  Can. 
Unlo  aQbelUpiia,  X«i. 
Unlo  jBubflavna.  Lea. 
Unlo  eubgibboBua,  /:«>. 
Unto  sublnflatna,  Con. 
Unlo  anblatns,  Lta. 
Uuio  anbnl^ar,  Xaa. 
Unlo  anbOTmtna,  Lta, 
Unlo  BTibpIsiins,  Zim. 
Unlo  aubrotunduB,  /,m. 
Uplo  mibtwitns,  Say. 
Unlo  anoolaiiu,  Lta. 
Unlo  Budns,  Lea. 
Unlo  Bulcatna,  /.ca. 
Unlo  Bymmettfcns,  Lea. 
Unlo  tasnUtna,  Can. 
Unlo  Talttanna,  Z«a. 
Unlo  TappanianuB,  f-ea. 
Unlo  tvnebrlona,  £«>. 
Unlo  tener,  Lta. 
Unlo  teneruB,  Aiy. 
Unlo  teaneBBAensla,  £«• 
Unlo  tennlsBlmua,  Lea. 
Unlo  tetralsBinaB,  Say. 
Unlo  tetricus,  /.■"'. 
Unlo  texsMiula,  Lea. 
Unlo  Thomtonll,  I.M. 

Unlo  tortlVttB.  Lra. 
Unlo  trapeaoidea,  Lta. 
Unlo  trlanguJarlB.  Bar, 
Unlo  tiigaDns,  Lm. 
Unlo  TrooatenBlB,  £ea. 
Unlo  Troscbelianus,  Lea. 
Uldo  troasulus,  /.»i. 
Unio  tTibeiculatua,  ISnr. 
Unlo  tubaroana,  Lta. 
Unlo  tumeacsna,  £«i. 

Unto  Tnomeyl,  Lr-i. 
Unio  torgidnlnfl,  /,™. 
Unlo  targldna,  Lta. 
Unio  nmbtana.  Lea. 
Unlo  vmbroava,  £«. 
Unlo  nndntatiM,  Bar, 
Unio  mdooloi,  £<a. 


447.  Unlo 

448.  Unlo 

449.  Unlo 

450.  Unio 

461.  Unio 
452  Unlo 

453.  Unio 

454.  Unlo 
465.  Unlo 

456.  Unlo 

457.  Unlo 

458.  Unlo 

459.  Unio 
4S0.  Unlo 
4ei.  Unlo 

462.  Unlo 

463.  Unfo 

464.  Unlo 

465.  Unlo 

466.  Unfo 

467.  Unlo 


atrianlm,  Lm. 
'7'aiiTixemenala,  Lea. 

varlooanB,  Lra, 
VanghanlanuB,  Lta. 


velat 


I,   Con. 


TBTntUB,   ££0. 

vibBZ,  Con. 
vtctnns.  Lea. 

vlreHoena,  Lea, 
viridans,  Lra. 
virldicatna,  Lta. 
vlridlradtatTiB,  ten. 
nratereenata,  Lta. 
^hlteianoB,  Lta. 
Woo  dmaidi anna,  Lea. 
ZelglerlanuB,  Lea. 
siKMB,  Lta. 


'■  Uargaritana  uonla.  Lea. 
'■  Margaritana  calceola,  Lea. 
'■  Margatitana  «omplanata,  Cm. 

■  Maigarltana  oonfiasoaa,  Lea. 
'■  Margatitana  connaaaugaenBis 

'.  Margarltana  CniTOjana,  Lta. 
I.  Margarltana  dahlacena.  Lea. 
<>  Margarltana  daltoidea,  Lta. 
i.  Margarltana  EUloUU,  Lea. 
'.  Margarltana  oUiptioa,  Lta. 
>-  MaiEarltana  «towabenala, 

Coit. 
>.  Margarltana  ftbnla,  Lta. 
'•  Margarltana  georglana,  Lea. 
>  Margarltana  Oesneril,  Lea. 
I.  Hatgaritana  HUdretblana,  Lea 
'•  Margarltana  holstonla,  Leu. 
I.  Margarltana  margarltirera, 

L'<i.    A.  *  P. 
'■  Margarltana  marginata.  Lcn. 
'.  Margarltana  minor,  Lea. 
n.  Margarltana  quadrata.  Le^l. 
'.  Margarltana  xadlata,  /.o. 

■  Margatitana  RaveneUana,  Lta. 
.  Margatitana  rugosa,  Lea, 
'.  Margarltana  Bplllmantl,  Le-i 

■  Margarltana  tombfsbeensia, 

■  Margarltana  trlangulata)  Lta. 
'.  Margarltana  nndnlatai,  Lta. 

494.  Anodonta  •ngnlatn.  Lea. 
Aaodeatn  arivataa,  Lm. 


( 

526.  AnodonU  LetrliU,  Lta.      ^^^ 

497.  Anodoma  BeoedioUi.  L,a. 

438.  Anodonta  Buchanensla.  Lm. 

528.  Anodonta  lugnbrU,  &\j. 

499.  Anodonta  cBllfoTnlenata, 

529.  Anodonta  Marryatana,  /.w. 

/.«..     P. 

530.  Anodonta  modeflta,  Z.ni. 

S31.  Anodonta  NnttalUana,  Lta.  F 

SOI.  Anodonta  cultrata,  GoM. 

532.  Anodonta  ObUta,  Lm. 

G03.  Anodonta  oyllndraoaa,  Lta. 

633.  Anodonta  opaoa,  /.«■■ 

G03.  AnodonU  DsnleleU,  Lta. 

E34.  Anodonta  oreeonanall,  La.  P. 

S3S.  Anodonta  ovata.  Lrt. 

SOS.  Anodonta  decora,  L*a. 

636.  Anodonta  papyracea,  Anik. 

B06.  Anodonta  denlgrata,  Lea. 

63T.  Anodonta  pavonia,  Lm.                   | 

GOT.  Anodonta  Dunlaplana,  Lm. 

B38.  Anodonta  paplniana,  Lia.  ^^^^^ 

nog.  Anodonta  edentnla,  Lta. 

539.  Anodonta  plana.  Lta.          ^^H 

BOfl.  Anodonta  fragillB.  />™. 

640.  Anodonta  pUcata,  Hal4.     ^^H 

MO.  Anodonta  ferruflnea,  /.(a. 

S41.  Anodonta  ealmonia,  Lm,    ^^^ 

Sll.  Anodonta  FeruBaaolana,  Lta. 

542.  Anodonta  Shaflerlana.  L^a. 

G12.  Anodonta  flnvlatUli.  Ltn. 

642a.  Anodonta  StiowaIt«rU.  Lta. 

513.  Anodonta  TooOana.  L^a. 

643.  Anodonta  Stswaitiana,  Lta. 

'i                    S14.  Anodonta  OeineTll.  Lm. 

S44.  Anodonta  sabcyUndrao«a. 

BIS.  Anodonta  gibbosa.  Say. 

i«. 

BIG.  Anodonta  glgantea,  /.m. 

645.  Anodonta  ■nboiblcnlata.  S^i 

^^-              i^lT.  Anodonta  grandla,  Siiji. 

^L             B18.  Anodonta  HallenbDckll,  /.«ci. 

647.  Anodonta  totraeona,  Lta. 

^H             519.  Anodonta  haipethDnsla,  /.<^a. 

^P             520.  Anodonta  horda.  (.'nuR 

543.  Anodonta  virena.  Lta, 

^H             521.  Anodonta  ImbecUlta.  Say. 

SSO.  Anodonta  vlrgolata.  Lta. 

^1             S22.  Anodonta  impllcata.  S<iy. 

551.  AnodonU  waUamatenais. 

^H           524.  Anodonta  Kennvrljrf,  ^o. 

/.*..    P, 

^H            525.  Anodonta  laonatria,  Lta. 

561  Anodonta  Wardlana.  tw. 

H                    MEXICO  AND  CE 

NTRAL  AMERICA. 

^V               1.  ITnIo  aiatna,  Lea.    Nisaragua. 

21.  Unlo  HowolUI,  Lea.    Cent-Anwt. 

^V                3.  tTnlo  Averyl,  A^pi.     lath.  Darien. 

21a.  Unio  SaladoenBls,  Ua. 

■               3.  Unlo  aztecoinm,  PhU.     MbeIcd. 

22.  Unlo  aapotalenalB.  Lea.    Maxiw. 

^^               4.  Unlo  BeTlandlerll,  Lta.     Mexico. 

■              fi.  Unio  CaldwollU,  Z.«o.  Is.Darien. 

24.   Unio   BCmlgrasOBliB,    Vemdm- 

^1                5a.  Unlo  cognatiu,  Lta. 

BuicK  Mwi«. 

^H                hh.  Unto  CoQchlanna,  £<a. 

25.  Unlo  tabaaooenslB,  P1>7i\    Hex. 

^H                6.  Unlo  CQptinns.  Lea.     Hesioo. 

36.  Unlo  tamplcoenilB,  Lea.     Mex. 

^1               7.  Unlo  cyrenoides,  PA>/i.    Nloarag. 

2T.  Unlo  tDComatenala.  Lm.     Urt. 

^H                8.  Unlo  dlBcna,  i^»i.     Mexico. 

28.  Unlo  ambroaua,  Lta.     Meiloo. 

^H               9.  Unlo  Dyaonll.  Lta.     noDdans. 

^H            1«.  Unlo  goaacoraneoBlB, /;«>.    Hon. 

2!).  Anodonta  cyllndracsa.  £<n. 

^1              11.  Unlo  Llebmannt,  i'AiVf.      Mexico. 

30.  Anodonta  glanca,   Valen.     Mei. 

^H             12.  Unlo  mannblns,  CoM.    Meiloo, 

31.  Anodonta  globosa,  Lta.     Ilex. 

^H             i:t.  Unlo  madolllnna,  Lea.     Heiico. 

32.  Anodonta  Henr^ana,  Lta.    Mm. 

^H             U.  Unlo  mexicanua.  PAiV>.     Uexioo. 

33.  Anodonta  HoltonlB,  Lra.     Ki* 

(Jnn«d», 

^H             16.  Unlo  Nlckllnlanni,  Zca.    Mexico. 

34.  Anodonta  Intaola,  /.«.    Ii.  Daf. 

^H              IT.  Unlo  peraulcatna.  Lea.     Mexico. 

35.  Anodonta  montesona.  Lta. 

^1              18.   Unlo  petrlnua,  Go«ld.     Mexico. 

CenlraJ  Amertci. 

^1             in.  Unlo  pUclferna,  Z,;a.     Mexico. 

36.  Anodonta  nlcaragna.  PhiU. 

^1           20.  U&lo  Po«Tmiraa,  £m.    Hesioo. 

WicaiMM. 
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PHILADELPHI A : 
COLLINS,  PRINTER,  703  JaTNE  STREET. 


INTRODUCTION. 


In  the  present  pamphlet  (prepared  nnder  the  direction  of  Pro- 
fessor ^Baird  with  the  co-operation  of  several  naturalists)  will  be 
foand  brief  directions  for  collecting  and  preserving  objects  of 
Natural  History,  drawn  np  for  the  ase  of  travellers  and  others 
who  may  desire  elementary  instruction  on  this  subject.  The  gene- 
ral principles  involved  are  so  simple  as  to  enable  any  one,  with 
but  little  practice,  to  preserve  specimens  sufficiently  well  for  the 
ordinary  purposes  of  science. 

In  transmitting  specimens  to  the  Smithsonian  Institution,  re- 
course may  be  had,  when  practicable,  to  the  facilities  kindly 
authorized  by  the  War,  Navy,  and  Treasury  Departments,  in  the 
annexed  letters.  Parcels  collected  in  the  vicinity  of  military  posts 
in  the  interior,  may  usually  be  sent  down  to  the  coast  or  the  fron- 
tier in  returning  trains  of  the  Quartermaster's  Department.  While 
waiting  for  opportunities  of  shipment,  packages  can  generally  be 
deposited  in  custom-houses,  or  public  stores. 

Where  it  is  not  convenient  or  practicable  to  make  use  of 
government  facilities,  the  ordinary  lines  of  transportation  may  be 
employed.  When  there  is  time  enough  to  communicate  with  the 
Institution,  instructions  will  be  supplied  as  to  the  most  eligible 
route;  if  not,  then  the  cheapest  but  most  reliable  channel  should  be 
selected.  In  every  case  the  parcels  should  be  addressed  to  "  the 
Smithsonian  Institution,  Washington,"  with  the  name  of  sender 
and  locality  marked  on  the  outside.  Full  directions  for  packing 
specimens  will  be  found  in  the  pamphlet. 

Collections  in  Natural  History,  as  complete  as  possible,  including 
the  commonest  species,  are  requested  from  any  part  of  the  country ; 
as  also  lists  and  descriptions  of  species,  notes  of  habits,  &c. 

For  all  assistance  which  may  be  rendered  either  in  gathering 
specimens,  or  in  aiding  in  their  transportation,  full  credit  will  be 
given  by  the  Institution  in  the  annual  reports  to  Congress,  cata- 
logues and  labels  of  collections,  and  in  other  ways. 

JoBSPH  Henbt, 
Secretary  Smithsonian  ImtiMion. 


Wab  Dbpartmbht, 
Washington,  Januartf  17, 1852. 
Sib  :  In  reply  to  your  letter  of  the  7th  inst.,  asking  whether  authoritj 
can  he  given  to  the  officers  of  the  Quartermaster  Department  to  reoeiTe 
and  transmit  si>eolmens  of  Natural  History  for  the  use  of  the  Smith- 
sonian Institution,  I  have  the  honor  to  inform  yon  that  directions  have 
been  given  through  the  Qnartermaster-General  to  fumiah  the  facilities  yoa 
ask  for,  whenever  it  can  be  done  without  expense  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

C«  M.  COVBAD, 

Secretary  of  War, 

FkOf.  Jos.  HlBBT, 

Secretary  StnithioniaH  Institutiom* 


Navt  Dkpabtxkit, 

February  21, 1853. 
8ib:  Authority  is  hereby  given  to  you,  to  apply  to  the  oommandiag 
oflcer  of  any  vessel  of  war,  or  to  any  naval  storekeeper  of  the  Unitid 
States,  for  facilities  in  transporting  packages  and  specimens  of  Natutl 
History  intended  for  the  Smithsonian  Institution,  and  such  officers  an 
hereby  required  to  furnish  such  facilities  when  asked  for,  provided  thej 
can  be  afforded  without  inconvenience  to  the  public  service  and  without 
expense  to  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant, 

JoHH  P.  Kbhbxdt, 
Secretary  o/tkeNtmy. 
Prof.  J.  Hbkbt, 

Secretary  Smithsonian  Institutum, 


TbXASDBT  DSPABTinDIT, 

January  25, 1854 
Sib  :  In  reply  to  your  communication  of  13th  Inst.,  I  have  the  honor  to 
state  that  collectors  of  the  customs,  commanders  of  cutters,  and  other 
officers  of  this  Department,  are  hereby  authorized  and  required  to  reoeiTe 
into  buildings  or  vessels  under  their  control,  any  packages  intended  for 
the  Smithsonian  Institution,  and  to  transport  or  transmit  the  same  towards 
their  destination,  whenever  this  can  be  done  without  inconvenience  to  tiM 
public  service  and  without  expense  to  the  United  States. 

I  am,  very  respectfully,  your  obedient  servant, 

Jams  GUTHBIB, 

Secretary  of  the  Treasury. 
Prof.  Joseph  Henbt, 

Secretary  Smithsonian  Institutionm 


9  L  GENERAL  REMARKS  .♦ 

« 

The  general  principle  to  be  obserred  in  making  collections  of 
Nataral  History,  especially  in  a  country  but  little  explored,  is  to 
gather  all  the  species  which  may  present  themselves,  subject  to  the 
convenience  or  practicability  of  transportation.  The  number  of 
specimens  to  be  secured  will,  of  course,  depend  upon  their  size,  and 
the  variety  of  form  or  condition  caused  by  the  different  features  of 
age,  sex,  or  season. 

As  the  object  of  the  Institution  in  making  its  collections  is  not 
merely  to  possess  the  different  species,  but  also  to  determine  their 
geographical  distribution,  it  becomes  important  to  have  as  full 
series  as  practicable  from  each  locality.  And  in  commencing  such 
collections,  the  commonest  species  should  be  secured  first,  as  being 
most  characteristic,  and  least  likely  to  be  found  elsewhere.  It  is 
a  fact  well  known  in  the  history  of  museums,  that  the  species  which 
from  their  abundance  would  be  first  expected,  are  the  last  to  be 
received. 

In  every  little  known  region  the  species  which  are  the  commonest, 
are  rarest  elsewhere,  and  many  an  unscientific  collector  in  Texas, 
Mexico,  the  Rocky  Mts.,  and  elsewhere,  has  been  surprised  to  find 
what  he  considered  the  least  valuable  species  in  his  collection 
(owing  to  the  ease  with  which  they  had  been  obtained  in  numbers), 
more  prized  by  the  naturalist  than  the  rarities,  which  were  in. fact 
only  well  known  stragglers  from  more  accessible  localities. 

The  first  specimen  procured  of  any  animal,  however  imperfect, 
should  be  preserved,  at  least  until  a  better  can  be  obtained. 

Where  a  small  pi'oportion  only  of  the  specimens  collected  can  be 
transported,  such  species  should  be  selected  as  are  least  likely  to 
be  procured  in  other  localities  or  on  other  occasions.  Among  these 
may  be  mentioned  reptiles,  fishes,  soft  insects,  &c.;  in  short,  all 
such  as  require  alcohol  for  their  preservation.     Dried  objects,  as 

*  This  chapter  is  intended  especially  for  the  gid^aiiA^  ^' 
parties  by  land,  and  embraces  many  pointt  ni^ 
greater  length. 
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skins,  can  be  procured  with  less  difficulty,  and  are  frequently  col- 
lected by  persons  not  specially  interested  in  scientific  pursuits. 

In  gathering  specimens  of  any  kind,  it  is  important  to  fix  with 
the  utmost  precision  the  localities  where  found.  This  is  especially 
desirable  in  reference  to  fishes  and  other  aquatic  animals,  as  thej 
occupy  a  very  intimate  relation  to  the  waters  in  which  they  live. 

The  surest  way  of  procuring  the  smaller  mammals,  as  rats,  mice, 
&c.,  is  by  setting  traps  in  places  where  such  animah  may  be  ex- 
pected to  resort.  A  common  mouse  trap  placed  near  the  runs  of 
meadow  mice  and  baited  with  corn,  potato,  cheese,  or  other 
attractive  substances,  will  often  reveal  the  existence  in  numbers, 
of  species  whose  presence  was  previously  unknown.  Com  shocks 
stacks  of  hay,  piles  of  rails,  wood  or  stones,  old  stumps  or  logs,  when 
overturned  or  removed,  will  often  exhibit  these  mammals  in  greater 
or  less  number.  They  are  also  often  turned  up  by  the  plough, 
spade,  or  pick. 

Wolves,  foxes,  bears,  and  in  fact  most  mammals  can  be  obtained 
by  placing  strychnine  on  their  favorite  food. 

There  are  two  principal  methods  of  preserving  mammals ;  one 
by  skinning,  the  other  by  throwing  entire  into  alcohol.  The  skio, 
when  removed  from  the  body,  as  directed  hereafter,  may  be  p^^ 
pared  dry  with  arsenic,  or  placed  in  spirits ;  or  if  the  animal  be  of 
small  size,  it  may  be  thrown  entire  into  alcohol,  but  an  incision 
should  always  be  made  into  the  abdomen  to  facilitate  the  entrance 
of  the  liquid.  The  skin  of  the  belly  should  also  be  separated  from 
the  subjacent  walls  of  the  abdomen.  For  purposes  of  examination 
it  will  be  more  convenient  to  have  the  skull  removed  entirely  from 
the  skin,  when  this  is  to  be  prepared  dry ;  but  care  should  be 
taken  to  attach  corresponding  marks  to  the  two,  so  that  they  maj 
be  readily  referred  one  to  the  other.  The  skull  may  then  be  pre- 
served by  boiling,  or  by  cutting  away  the  muscle,  and  drying,  or 
by  immersion  in  alcohol ;  in  any  case  great  care  should  be  taken 
not  to  cut  or  mutilate  any  part  of  the  bone,  as  its  value  would 
thereby  be  impaired.  Separate  skulls  in  any  number,  are  alwajs 
desirable.  Where  several  specimens  of  a  species  are  collected,  the 
skulls  of  some  may  be  left  attached  to  the  skin. 

It  will  be  well  to  preserve  specimens  of  the  smaller  species, 
both  as  dry  skins,  and  in  alcohol. 

Tt  is  very  important  to  have  the  locality  of  specimens  care 
fully  noted  and  transmitted ;  and  if  possible,  the  date  of  capture, 


and  notes  of  habits  and  pecnliarities.  The  sex,  and  color  of  the 
iris  may  likewise  be  indicated,  and  if  not  too  much  troable,  the 
following  measurements  in  the  case  of  skins  of  mammals:  Ist, 
Length  of  head  to  the  occiput ;  2d,  Length  of  head  and  body  to 
the  root  of  the  tail ;  3d,  Length  of  tail  from  root  to  end  of  verte- 
brs,  and  4th,  Length  of  tail  from  root  to  the  end  of  the  hairs. 

In  many  cases  it  is  very  difficult  to  preserve  skins  of  the  larger 
mammals,  owing  to  the  amount  of  arsenic  reqnired,  the  length  of 
time  needed  for  drying  the  specimens,  or  the  inconveniently  large 
balk  they  occupy.  All  these  objections  may  be  readily  obviated 
by  the  use  of  a  fine  powder  composed  of  two  parts  of  alum  and  one 
of  saltpetre,  intimately  mixed. "^  Every  portion  of  the  fresh  skin 
should  be  well  covered  with  this  mixture,  to  which  some  arsenic 
may  be  added,  the  powder  being  forced  into  every  comer.  It  may 
be  most  readily  applied  by  means  of  a  tin  dredging  box  and  after- 
wards rubbed  in.  If  the  skin  be  perfectly  fresh,  it  may  be  folded 
up,  without  any  stuffing,  shortly  after  application  of  the  powder, 
and  packed  away;  it  will  be  better,  however,  to  allow  it  to  dry 
partially,  although  it  should  be  folded  up  before  losing  its  flexi- 
bility. The  skin  should  always  be  taken,  when  possible,  from  a 
recently  killed  animal,  and  the  preservative  applied  at  once.  Skins 
prepared  in  this  way  will  relax  sufficiently  for  mounting  by  soaking 
a  few  hours  in  cold  ^ater. 

Any  fat,  blood  or  muscle,  which  may  be  attached  to  the  skin, 
should  be  carefully  removed  before  the  preservative  is  applied,  the 
surface  being  kept  at  the  same  time  moist  and  fresh,  in  order  that 
the  powder  may  more  readily «adhere.  The  first  coat  may  be  ap- 
plied when  the  skin  is  inverted,  and  the  hair  inside ;  it  should, 
after  a  little  while,  be  returned  to  its  natural  condition,  and  a 
second  quantity  of  the  powder  added. 

The  skin  should  be  folded  up  something  like  a  coat,  the  hair 
side  outward ;  the  head,  feet  and  tail,  properly  adjusted.  In  small 
specimens,  the  folding  may  be  omitted,  and  the  skin  kept  in  a  flat- 
tened state.  In  animals  less  than  a  fox,  a  little  stuffing  may  be 
used  to  fill  out  the  head,  and  a  small  portion  placed  in  the  skin  and 
legs.  As  little,  however,  should  be  used  as  possible,  as  it  is  an 
important  object  to  diminish  in  every  way  the  bulk  of  the  prepara- 

*  The  use  of  this  mixture  was  first  suggested  to  the  Smithsonian  In- 
•titation  by  Mr.  John  Q.  Bell,  of  New  York. 
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tioD.    No  wrinkles,  however,  or  annecessary  folds  shoold  be  left 
in  the  skin. 

In  skinning  the  larger  animals,  the  skull  naay  generally  be  re- 
moved entirely,  and  thus  the  labor  of  preparation  greatly  reduced. 
In  this  case  the  skull  can  be  cleaned  separately,  by  boiling  until 
the  flesh  becomes  soft  and  easily  removed,  or  the  raw  flesh  may  be 
cut  away,  the  brain  extracted,  and  the  skull  dried  rapidly  by  ex- 
posure to  the  air  and  sun.  It  can  at  any  time  afterwards  be 
cleaned  more  perfectly.  The  preservation  of  the  skull  is  a  matter 
of  the  highest  importance. 

Skins  of  large  animals  may  readily  be  converted  into  pliable 
leather,  by  rubbing  on  sa^t,  alum  and  soft'soap,  continuing  the 
operation  for  a  considerable  length  of  time.  When  the  skin  be- 
comes nearly  dry,  it  should  then  be  pounded  or  rubbed  all  over, 
until  the  desired  softness  is  obtained. 

The  skeletons  of  all  kinds  of  mammals,  even  of  the  commonest 
species,  should  be  collected.  These  may  be  roughly  prepared  by 
cutting  away  the  meat,  and  allowing  the  bones  to  dry  in  the  air. 
The  skeleton  may  be  dismembered,  and  the  ribs  separate  from 
the  vertebrsB.     The  bones  of  each  leg  should,  however,  be  Idt 

« 

attached  to  each  other,  if  possible.  The  skull  may  be  cleaned  by 
boiling.  Where  there  is  an  opportunity,  it  will  be  well  to  soak 
the  bones  in  water  for  a  few  hours  to  remove  the  blood. 

A  perfectly  dry  skin  will  keep  very  well  without  any  application 
of  preservative  material,  provided  the  insects  are  excluded.  To 
this  end  each  specimen  may  be  separately  enveloped  in  paper. 
Tobacco  leaves  in  layers  between  ^ins,  and  covering  them,  will 
be  a  sure  protection  against  most  adult  insects;  and  in  the  absence 
of  tobacco,  any  highly  pungent  or  odoriferous  snbstance,  as  the  srte- 
misia  or  sage,  and  larrea  of  the  western  plains,  may  be  employed. 

lo  preparing  skins  of  any  kind,  it  is  a  matter  of  prime  import- 
ance not  to  use  any  animal  substance,  as  wool,  hair,  or  feathers, 
for  stuffing. 

Skins  of  mammals  and  birds,  especially  if  at  all  greasy  and  not 
thoroughly  freed  from  muscle,  are  very  liable  to  the  attacks  of 
small  beetles,  as  Dermestes^  &c.,  when  boxed  up  for  any  length  of 
time,  especially  in  the  field,  and  valuable  collections  have  frequent- 
ly been  entirely  destroyed  by  them  in  less  than  a  month.     An 
occasional  examination  should  therefore  be  made  of  such  coliec- 
tions.     Whenever  possible,  it  will  be  well  to  envelop  each  s^- 


men  completely  in  paper  or  cotton-cloth.  The  greatest  care 
should  always  be  taken  to  keep  from  such  collections  any  nncleaned 
sknlls  or  bones,  wool,  hair,  loose  feathers,  or  nnpreserved  animal 
matter  of  any  kind.  If  necessarily  kept  in  the  same  boxes  with 
skins,  skulls,  even  if  apparently  quite  clean,  should  be  separately 
Mid  closely  wrapped  np  so  as  to  prevent  the  access  of  insects  to 
them.  It  must  be  borne  in  mind  that  it  is  the  larv»  of  these 
insects  that  do  the  mischief,  and  that  a  single  female  gaining  access 
to  a  specimen  may  lay  eggs  enough  to  do  a  vast  amount  of  injury 
when  developed. 

Where  danger  is  apprehended  to  large  skins,  or  where  they 
have  been  already  attacked,  a  quantity  of  arsenic  may  be  boiled 
for  a  time  in  water,  and  after  the  free  arsenic  is  strained  out  by 
means  of  a  cloth,  the  liquid  may  be  applied  to  the  fur  or  wool  by 
means  of  a  watering-pot.  The  ears,  lips,  orbital  region,  and  nose 
may  be  well  moistened  by  an  alcoholic  solution  of  corrosive  sub- 
limate. A  tincture  of  strychnine  is  said,  however,  to  keep  off  in- 
sects much  better  than  anything  else.     (See  also  page  22.) 

In  passing  through  the  breeding  grounds  of  birds,  attention 
should  be  paid  to  securing  abundant  specimens  of  nests  and  eggs. 
When  possible,  the  skin  of  the  bird  to  which  each  set  of  eggs  may 
belong  should  be  secured.  Further  directions  in  regard  to  nests 
and  eggs  will  be  found  hereafter.  Skins  of  all  the  species  of  birds 
in  each  locality  should  be  collected.  A  series  of  birds  in  alcohol 
will  also  be  very  desirable. 

A  great  obstacle  in  the  way  of  making  alcoholic  collections  while 
on  a  march  has  been  found  in  the  escape  of  the  spirits  and  the 
friction  of  the  specimens,  as  well  as  in  the  mixing  np  of  these  from 
different  localities.  All  such  difficulties  have  been  successfully  ob- 
viated by  means  of  the  following  arrangement :  Instead  of  using 
glass  jars,  so  liable  to  break,  or  even  wooden  kegs,  so  difficult  of 
stowage,  a  square  copper  can  should  be  procured,  having  a  large 
month  with  a  cap  fitting  tightly  over  it,  either  by  a  screw  or  other- 
wise. The  can  should  be  inclosed  in  a  wooden  box,  or  may  be  made 
to  fit  into  a  division  of  a  leather  pannier,  to  be  slung  across  the 
back  of  a  mule.  Several  small  cans,  in  capacity  of  from  a  half  to 
one-third  of  a  cubic  foot,  or  even  less,  will  be  better  than  one  large 
one.*  Small  bags  of  musqnito  netting,  lino,  crinoline,  or  other 
porous  material,  should  be  provided,  made  in  shape  like  a  pillow- 
),  and  open  at  one  end ;  these  may  be  from  six  to  fifteen  inches 


iMg.  VWb  nnll  BdM,  f^tilea,  or  other  gpecioiens,  are  pro- 
evod  h  Uj  loetU^,  tliej  Bij  be  placed  indiscriniiDately  id  ooe 
erawaof  tiMMlMgi(tkeaioiiLh3  of  whkh  are  to  be  tied  np  like 
sm^  or  ^naed  onr),  and  tfccn  thrown  inlo  the  alcoho].  Pre- 
vhwilfi  boverar,  ft  l«bd  trf  parchmeDt,  or  stout  writing  paper 
■bOflldbeplMadfauIdsthefaa;,  contaiuingthe  namcof  tlie  localit; 
or  other  mA,  udwrittOB  ta  ordinary  ink  or  pencil.  The  label, 
If  irj  befbro  belflg  plwed..lB  the  bag,  will  retaiu  its  writing  nn- 
duaged  for  ■  long  dne.  TBtt  locality,  or  its  number,  should  also 
1m  oouwlj  muted  irith  %  red  pencil,  on  the  outside  of  the  bag, 
or  BMcondirfeMof  annlMred  parchment  pinned  on.  This,  if  dry 
■whn  i^Bsd,  wQl  imU  m  u  to  be  in  no  danger  of  being  lost  off. 
!■  tUi  w»j,  ti»  ipodiMBM,  besides  being  readily  identified,  are 
j^eMrrad  from  nbblag  ugainK  each  other,  and  consequent  injury. 
Sifll  Curtlm  to  heilititB  thie  (>'>ject,  an  India-rubber  gas-bag  may 
bo  «Dplor«d  to  great  adranta^ o,  by  introducing  it  into  the  vessel, 
aad  iBflatiog  OBtll  all  vacant  a^'ace  is  filled  up  by  the  bag,  and  the 
oooMqamt  displacement  of  the  spirit.  When  additional  specimeus 
are  to  be  added,  a  portioa  of  the  air  may  be  let  out,  and  the  bag 
■f^arwaids  agaio  tnfiated.  In  the  absence  of  these  arrangements  ft 
qoaati^  of  tow,  cotton,  or  rags,  kept  over  the  specimens,  will  be 
fond  oaelU  Id  preTenting  tbair  friction  against  each  other  or  the 
■Idee  (tf  the  Teasel. 

The  tin  cam  wHh  acrev  caps  for  presenring  meats  aod  regetaUes 
from  the  atmosphere,  and  now  so  universally  used,  may  be  employed 
ea  a  subHtitnte  for  the  copper  taaks,  as  being  cheaper  and  more 
easily  obtained.  The  most  useful  sizes  are  a  quart  and  half  gallon. 
Care  must,  however,  be  taken  not  to  crowd  too  many  specimens  in 
the  cans,  to  have  them  full  of  alcohol,  and  to  change  the  spirit  at 
least  once. 

The  larger  snakes  should  be  skinned,  as  indicated  hereafter,  aod 
the  skins  thrown  into  alcohol.  Much  space  will  in  this  way  be 
saved.  Smaller  specimens  may  be  preserved  entire,  together  with 
lizards,  ealamanders,  and  small  frogs.  All  of  these  that  can  be 
canght  should  be  secured  and  preserved.  The  head,  the  legs  with 
the  feet,  the  tail,  in  fact,  the  entire  skin  of  tnrtles  may  be  preserved 
In  alcohol ;  the  soft  parts  then  extracted  from  the  shell,  which  is 
to  be  washed  and  dried. 

Reptiles  are  to  be  sought  for  in  different  localities:  those  covered 
with  scales  can  generally  be  readily  observed :  the  naked  skinned 
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ones  are  generally  more  or  less  concealed.  Tree  frogs  will  be  fonnd 
in  early  spring  by  the  side  of  small  streams  or  ponds  in  the  woods 
or  meadows.  Salamanders  are  fonnd  under  logs  or  bark  in  damp 
woods,  or  under  flat  stones  near  or  in  the  water. 

Every  stream,  and,  indeed,  when  possible,  many  localities  in  each 
stream,  should  be  explored  for  fishes,  which  are  to  be  preserved  as 
directed.  For  these,  as  well  as  the  other  alcoholic  collections,  the 
lino  bags  are  very  useful. 

The  stomachs  of  fishes  and  other  vertebrates  will  often  be  fonnd 
to  contain  rare  animals  not  otherwise  procurable,  and  should  be 
carefully  examined. 

Great  attention  should  be  paid  to  procuring  many  specimens  of 
the  different  kinds  of  small  fishes,  usually  known  as  minnows, 
shiners,  chubs,  &c.  Among  these  will  always  be  found  the  greatest 
variety  of  species,  some  never  exceeding  an  inch  in  length.  These 
fish  are  generally  neglected  under  the  idea  that  they  are  merely 
the  young  of  larger  kinds ;  even  if  they  should  prove  to  be  such, 
however,  they  will  be  none  the  less  interesting.  Different  forms 
will  be  found  in  different  localities.  Thus  the  Etheostomata,  or 
Darters,  and  the  CotH,  live  under  stones  or  among  gravel,  in 
shallow,  clear  streams,  lying  flat  on  the  ground.  Others  will  be 
dislodged  by  stirring  under  roots  or  shelving  banks  along  the 
water's  edge.  The  Jdelanura,  or  mud-fish  (a  few  inches  in  length), 
dwell  in  the  mud  of  ditches,  and  are  secured  by  stirring  up  this 
mud  into  ft  thin  paste  with  the  feet,  and  then  drawing  a  net 
through  it.  The  sticklebacks  and  cyprinodonts  live  along  the 
edges  of  fresh  and  salt  water.  The  Zygonectes  swim  in  pairs  slowly 
along  the  surface  of  the  water,  the  tip  of  the  nose  generally  ex* 
posed.  They  generally  have  a  broad  black  stripe  on  the  side.  By 
a  careful  attention  to  these  hints,  many  localities  supposed  to  bo 
deficient  in  species  of  fished  will  be  found  to  yield  a  large  number. 

After  the  death  of  a  mammal  or  bird,  or  after  the  skin  has  been 
prepared  a  short  time,  lice  will  be  seen  on  the  surface,  generally 
near  the  head.  These  should  be  carefully  preserved  on  small  pa- 
pers and  marked,  separately,  with  the  name  or  number  of  the  spe« 
cimen  to  which  they  belong. 

The  alcohol  used  on  a  march  may  be  supplied  with  tartar  emetic. 
This,  besides  adding  to  its  preservative  power,  will  remove  any 
temptation  to  drink  it  on  the  part  of  unscrupulous  persons. 

Insects,  excepting  the  Lepidoptera,  and  those  covered  with  hairs 
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or  scales,  can  be  readily  preserTed  in  alcohol.  Small  bottles  should 
be  used  for  the  pnrpose.  Crabs  and  small  shells,  and  aquatic  ani* 
mals  generalljy  may  likewise  be  treated  in  the  same  maimer. 

It  is  not  nsaally  possible  to  collect  minerals,  fossils,  and  geo- 
logical specimens  in  very  great  mass  while  trayelling.  The  fossils 
selected  should  be  as  perfect  as  possible ;  and  especial  care  should 
be  paid  to  procuring  the  bones  and  teeth  of  Tertebrate  animals. 
Of  minerals  and  rocks,  specimens  as  large  as  a  hickory-iint  wiD,  in 
many  cases,  be  sufficient  for  idi&ntification. 

Where  collections  cannot  be  made  in  any  region,  it  will  be  Tery 
desirable  to  procure  lists  of  all  the  known  species,  giving  the  names 
by  which  they  are  generally  recognised,  as  well  as  the  scientific 
name,  when  this  is  practicable.  The  common  names  of  specimens 
procured  should  also  be  carefully  recorded. 

All  facts  relating  to  the  habits  and  characteristics  of  the  yarioos 
species  of  animals,  however  trivial  and  commonplace  they  may 
seem,  should  be  carefully  recorded  in  the  note  book,  especially 
those  having  relation  to  the  peculiarities  of  the  season  of  repro- 
duction, &c.  The  accounts  of  hunters  uid  others  should  also  be 
collected,  as  much  valuable  information  may  thus  be  secured.  The 
colors  of  the  reptiles  and  fishes  when  alive  should  always  be  given, 
when  practicable,  or,  still  better,  painted  on  a  rough  sketch  of  the 
object. 

LIST  OF  APPARATUS  USEFUL  FOR  TRAVELLING  PARTIES. 
1.    Two  WOODEN   CHESTS;    OR  TWO  LEATHER  PANNIERS  supplied 

with  back  strap  for  throwing  across  a  mule,  when  the  transporta- 
tion is  entirely  by  pack  animals.  One  of  these  is  intended  to  con- 
tain the  copper  kettles,  and  their  included  alcohol,  together  with 
the  nets  and  other  apparatus;  the  other  to  hold  the  botanical 
apparatus,  skins  of  animals,  minerals,  &c.  These,  when  full,  should 
not  weigh  more  than  one  hundred  and  fifty  pounds  the  pair. 
Where  the  transportation  is  by  wagons,  the  kettles  may  be  carried 
in  stout  wooden  chests,  about  two  feet  long,  one  foot  wide,  and  one 
foot  high  outside,  made  of  inch  stuff.  Two  half-inch  partitions 
inside  may  cut  off  spaces  at  each  end  large  enough  to  receive 
kettles  six  inches  broad,  leaving  an  intermediate  space  of  nine 
inches  for  the  accommodation  of  nets,  etc.  It  will  be  found  very 
convenient  to  have  a  chest  fitted  with  trays  dropping  in  from 
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aboTe,  to  carry  more  readily  and  securely  skiDS  of  birds,  small 
mammals,  eggs,  etc. 

2.  Two  ooFPEB  KBTTLE8  in  One  of  the  panniers  or  ckests,  to 
contain  the  alcohol  for  such  specimens  as  require  this  mode  of 
preservation,  viz :  Reptiles,  fishes,  sometimes  birds,  small  quadru- 
peds, most  insects,  crabs,  and  all  soft  invertebrates. 

8.  Half  a  dozen  ob  mobe  tin  FBESEBViNa  oans,  of  different 
sizes,  from  pint  to  gallon.  These  may  replace  the  copper  cans, 
though  they  are  not  so  durable.  Many  of  the  ordinary  stores  of 
the  expedition  may  be  carried  in  these  cans,  which,  when  emptied, 
can  then  be  used  for  preserving  specimens. 

4.  An  ibon  wrench  to  loosen  the  screw-caps  of  the  copper  ket- 
tles when  too  tight  to  be  managed  by  hand. 

5.  Two  Inbia-bubbee  baqs,  one  for  each  kettle.  These  are  in-  ' 
tended  to  be  inflated  inside  of  the  kettles,  and  by  displacing  the 
alcohol  cause  it  to  rise  to  the  edge  of  the  brass  cap,  and  thus  fill 
the  kettle.  Unless  this  is  done,  and  any  unoccupied  space  thus 
filled  up,  the  specimens  will  be  washed  against  the  sides  of  the 
vessel,  and  much  injured. 

6.  Sbhall  baqs  made  of  UNO,  musqxjito-nbttino,  ob  cotton,  of 
different  sizes,  and  open  at  one  end.  These  are  intended,  in  the 
first  place,  to  separate  the  specimens  of  different  localities  Arom 
each  other ;  and,  in  the  second  place,  to  secure  them  firom  mutua^ 
iUction  or  other  injury.  These  bags  may  be  respectively  7x3 
inohes,  11  x  5,  and  15  x  7:  of  the  latter  size  one-third  as  many 
as  of  each  of  the  others  will  be  sufficient:  about  100  may  be  taken 
in  all  The  number  or  name  corresponding  to  the  locality  is  to 
be  marked  on  the  outside  with  red  chi^,  or  written  with  ink  on  a 
slip  of  parchment,  and  dropped  inside.  The  specimens  are  then  to 
be  placed  in  the  bag,  a  string  tied  round  the  open  end,  or  the  end 
pinned  up,  and  the  bag  thrown  into  alcohol.  A  piece  of  parchment 
may  also  be  pinned  on  the  outside,  so  as  at  the  same  time  to  close 
the  mouth  of  the  bag  by  folding  over  once  or  twice.  The  ink  of 
the  parchment  must  be  dry  before  the  slip  is  moistened  in  any  way. 

N.  B.  All  mammals,  and  fishes  and  reptiles  over  five  or  six 
inches  in  length  should  have  a  small  incision  made  in  the  abdomen, 
to  facilitate  the  introduction  of  the  alcohol.  Larger  snakes  and 
small  quadrupeds,  too  large  to  preserve  entire,  may  be  skinned,  and 
the  skins  placed  in  alcohol.  The  skin  covering  the  belly  in  the 
mammals  should  always  be  loosened  from  its  adhesion  to  the  walls 
of  the  abdomen,  to  prevent  the  hair  from  coming  oat 
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T.  Pencils  for  marking  the  bags. 

8.  Pabohmsnt  to  serye  as  labels  for  the  bags.  This  may  alio 
be  cut  np  into  strips,  and  fastened  by  strings  to  sach  specimens  u 
are  not  suited  for  the  bags.  Leather,  kid,  bnckskin,  &c.,  will  alio 
answer  as  snbstitntes. 

9.    FiSHINa-LINE  AND  H00K8. 

10.  Small  seines  for  catching  fishes  in  small  streams.  The 
two  ends  should  be  fastened  to  brails  or  sticks  (hoe-handles  answer 
well),  which  are  taken  in  the  hands  of  two  persons,  and  the  net 
drawn  both  up  and  down  stream.  Fishes  may  often  be  caught  by 
stirring  up  the  gravel  or  small  stones  in  a  stream,  and  drawing 
the  net  rapidly  down  the  current  Bushes  or  holes  along  the 
banks  may  be  inclosed  by  the  nets,  and  stirred  so  as  to  drive  oat 
the  fishes,  which  usually  lurk  in  such  localities.  These  nets  may 
be  six  or  eight  feet  long. 

11.    POOKET  SOOOP-NET;   and  OABTINa-NET. 

12.  Alcohol.  About  five  gallons  to  each  travelling  party. 
This  should  be  about  95  per  cent,  in  strength,  and  medicated  by 
the  addition  of  one  ounce  of  tartar  emetic  to  one  gallon  of  alcohol, 
to  prevent  persons  from  drinking  it. 

13.  Absenio  in  pound  tin  canisters.  This  may  be  applied  to 
the  moist  skins  of  birds  and  quadrupeds,  either  dry  or  mixed  with 
alcohol.     Arsenical  soap  may  also  be  used. 

14.  Alum  and  saltpetre,  finely  powdered  and  intimately  mixed 
in  the  proportion  of  two  parts  of  the  former,  and  one  of  the  latter. 
Ten  or  fifteen  pounds  may  be  taken,  to  be  used  in  the  preparation 
of  large  skins.  It  can  best  be  carried  in  the  tin  preserving  cans, 
with  screw  caps,  and  applied  from  a  small  tin  dredging  box. 

15.  Tartar  emetio  for  medicating  the  alcohol  as  above. 

16.  Some  drachm  bottles  of  strychnine  for  poisoning  carni- 
vorous animals — wolves,  foxes,  bears,  etc. — and  for  protecting  cer- 
tain parts  of  skins  from  insects. 

17.  Some  camphor. 

18.  Cotton  or  tow  for  stufiBng  out  the  heads  of  birds  and 
mammals.  To  economize  space,  but  little  should  be  put  into  the 
bodies  of  the  animals.  The  skulls  of  the  quadrupeds,  except  very 
small  ones,  may  be  removed  from  the  skins,  but  carefully  preserved 
with  a  common  mark. 

19.  Paper  for  wrapping  up  the  skins  of  birds  and  small  quad- 
rupeds, each  separately.  The  paper  supplied  for  botanical  pur- 
poses will  answer  for  this. 
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20.  A  BALL  OF  STOUT  COTTON  TWINS. 

21.  A  SHSIT  OF  PAROHMENT. 

22.  BUTOHBB  KNIFB,  SGI8S0BS,  NXXDLX8,  AND  THREAD,  for  skio- 

ning  and  sewing  ap* animals:  also,  some  papers  of  common  pins. 

23.  Blank  labels  of  paper  with  strings  attached  for  marking 
localities,  sex,  &c.,  and  tying  to  the  legs  of  the  dried  skins,  or  to 
the  stems  of  plants.  The  name  of  the  expedition  and  of  its  com- 
mander may  be  printed  on  the  upper  margin,  and  of  the  collector 
at  the  nght  end  of  the  lower. 

24.  Portfolio  for  collecting  plants. 

25.  Press  for  drying  plants  between  the  blojbting-paper.  Pres- 
liiire  is  applied  by  straps. 

26.  Yert  absorbent  paper  for  drying  plants. 

27.  Stiffer  paper  for  collecting  plants  in  the  field.  The  same 
paper  may  be  used  for  wrapping  np  skins  of  birds  and  qoadrapeds, 
as  well  as  minerals  and  fossils. 

28.  Small  bottles  with  wide  mouths  for  collecting  and  pre- 
serying  insects,  etc.  They  shoald  always  be  properly  corked  be- 
forehand; 2  and  4  oz.  are  convenient  sizes.  Homoeopathic  bottles 
may  also  be  added  to  advantage. 

29.  Geological  hammer. 

30.  Double-barrelled  qun  and  rifle;  also  shot-belt,  powder- 
flask,  powder,  shot,  percussion  caps,  and  wadding. 

31.  Fine  shot  for  small  birds  and  mammals.  Numbers  8,  6, 
and  9,  or  10,  are  proper  sizes;  the  latter  should  always  be  taken. 

32.  A  POCKET  CASE  of  disscctiug  instruments  will  be  very  con« 
Tenient 

33.  Blowpipe  apparatus  for  mineralogical  examinations. 

34.  PocslET  yial  for  insects.  , 

35.  Bottle  of  ether  for  killing  insects. 

36.  Insect  pins,  and  apparatus  for  capturing  insects. 

37.  Cork-lined  boxes. 

38.  Pocket  note-book.  The  kind  made  of  what  is  called  me- 
tallic paper,  with  which  a  pewter  pencil  is  used,  is  much  the  best, 
as  not  liable  to  being  defaced.  Every  specimen  should  have  its 
number,  beginning  with  1,  marked  on  the  label  or  object  itself,  and 
entered  in  the  record,  and  but  a  single  series  for  those  dried  and  in 
alcohol.  The  different  parts  of  the  same  object  should  have  a  sin- 
gle, common  number,  as  a  skin  and  its  skull  or  skeleton ;  a  bird  and 
its  nest  or  eggs,  etc.    Where  several  specimens  of  one  locality  are 
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enclosed  in  bags,  howeyer,  a  single  number  will  saffice,  anless  some 
particular  reference  is  to  be  made  to  any  one  of  them.  All  noies 
of  habits,  etc.,  are  to  be  made  in  the  note-book;  bnt  the  date, 
^locality,  and  sex  shoold  be  marked  in  addition  on  the  label  of  the 
specimen. 

i  n.  INSTBUMENT8,  PRESERVATIVE  MATERIALS,  Ac 

1.   IBCPLESCENTS  FOR  SKINNINQ. 

The  implements  generally  required  in  skinning  Tertebrated  ani- 
mals are :  1.  A  sharp  knife  or  a  scalpel.  2.  A  pur  of  sharp; 
pointed  scissors,  and  one  with  strong  short  blades.  8.  Needlei 
and  thread  for  sewing  up  the  incisions  in  the  skin.  4.  A  pair  of 
spring  forceps,  rather  sharp  pointed,  for  adjusting  the  skin  and 
feathers  of  birds,  especially  about  the  head,  and  for  other  purposes. 
5.  A  pair  of  long  forceps  for  introducing  cotton  into  the  neck  of 
animals,  etc.  6.  A  hook  by  which  to  suspend  the  carcass  of  the 
animal  during  the  operation  of  skinning.  To  prepare  the  hook, 
take  a  string,  of  from  one  to  three  feet  in  length,  and  fiasten  one 
end  of  it  to  a  stout  fish-hook  which  has  had  the  barb  broken  off. 
By  means  of  a  loop  at  the  other  end,  the  string  may  be  suspended 
to  a  nail  or  awl,  which,  when  the  hook  is  inserted  into  the  body  of 
an  animal,  will  give  free  use  of  both  hands  in  the  operation  of 
skinning. 

2.   PBESERYATIYES. 

The  best  material  for  the  preseryation  of  skins  of  animals  con- 
sists of  powdered  arsenious  acid,  or  the  common  arsenic  of  the 
shops.  This  may  be  used  in  two  way's,  either  applied  in  dry  pow- 
der to  the  moist  skin,  or  still  better  mixed  with  alcohol  or  water 
to  the  consistency  of  molasses,  and  put  on  with  a  brush.  Some 
camphor  may  be  added  to  the  alcoholic  solution,  and  a  little  strych- 
nine will  undoubtedly  increase  its  efficacy.  There  are  no  satisfac- 
tory substitutes  for  arsenic ;  but,  in  its  entire  absence,  corrosive 
sublimate,  camphor,  alum,  Ac,  may  be  employed.  Many  persons 
prefer  the  arsenical  soap  to  the  pure  arsenic.  This  is  composed 
of  the  following  ingredients:  arsenic  1  oz.;  white  soap  1  oz.;  car- 
bonate of  potash  1  drachm;  water  6  drachms;  camphor  2  drachms. 
Cut  the  soap  into  thin  slices,  and  melt  over  a  slow  fire  with  the 
water,  stirring  it  continually;  when  dissolved,  remove  from  the  fire 


17 

and  add  the  potash  and  arsenic  by  degrees:  dissolve  the  camphor 
in  a  little  alcohol,  and  when  the  mixture  is  uearlj  cold  stir  it  in. 

The  proper  materials  for  stuffing  ont  skins  will  depend  much 
upon  the  size  of  the  animal.  For  small  birds  and  qaadrnpeds, 
cotton  will  be  foand  most  convenient ;  for  the  larger,  tow.  For 
those  still  larger,  dry  grass,  straw,  sawdust,  bran,  or  other  vege- 
table substances,  may  be  used.  Whatever  substance  be  used,  care 
must  be  taken  to  have  it  perfectly  dry.  Under  no  circumstances 
should  animal  matter,  as  hair,  wool,  or  feathers,  be  employed. 

The  bills  and  loral  region,  as  well  as  the  legs  and  feet  of  birds, 
and  the  ears,  lips,  and  toes  of  mammals,  may,  as  most  exposed  to 
the  ravages  of  insects,  be  washed  with  an  alcoholic  solution  of 
strychnine  applied  with  a  brush  to  the  dried  skin ;  this  will  be  an 
almost  certain  safeguard  against  injury. 


i  m.  SKINNING  AND  STUFFING. 

1.   BIRDS. 

Whenever  convenient,  the  following  notes  should  be  made  pre- 
vious to  commencing  the  operation  of  skinning,  as  they  will  add 
much  to  the  value  of  the  specimens  : — 

1.  The  length,  in  inches,  from  tip  of  bill  to  the  end  of  the  tail ; 
the  distance  between  the  two  extremities  of  the  outstretched  wings; 
and  the  length  of  the  wing  from  the  carpal  or  first  joint.  The 
numbers  may  be  recorded  as  follows :  44,  66,  12  (as  for  a  swan), 
without  any  explanation  ;  it  being  well  understood  that  the  above 
measurements  follow  each  other  in  a  fixed  succession.  These 
numbers  may  be  written  on  the  back  of  the  label  attached  to  each 
specimen. 

2.  The  color  of  the  eyes,  that  of  the  feet,  bill,  gums,  membranes, 
caruncles,  &c. 

3.  The  date,  the  locality,  and  the  name  of  the  collector. 

4.  The  sex.     All  these  points  should  be  recorded  on  the  label. 
Immediately  after  a  bird  is  killed,  the  holes  made  by  the  shot, 

together  with  the  month  and  internal  or  posterior  nostrils,  should 
be  plugged  up  with  cotton,  to  prevent  the  escape  of  blood  and  the 
juices  of  the  stomach.  A  long  narrow  paper  cone  should  be  made ; 
the  bird,  if  small  enough,  thrust  in,  head  foremost,  and  the  open 
2 
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end  folded  down,  taking  care  not  to  bend  or  break  or  bend  the  tail 
feathers  in  the  operation.* 

When  ready  to  proceed  to  skinning,  remove  the  old  cotton  from 
the  throat,  month,  and  nostrils,  and  replace  it  bj  fresh.  Then 
take  the  dimensions  from  the  point  of  the  bill  to  the  end  of  the  tail, 
from  the  tip  of  one  wing  to  that  of  the  other,  when  both  are  ex- 
tended, and  from  the  tip  of  the  wing  to  the  first  or  carpal-joint,  ai 
already  indicated. 

A  recent  author  reeommendsf  that  the  g^rth  of  the  bird  be 
taken  before  skinning,  by  means  of  a  band  of  stiff  paper  passed 
ronnd  the  middle  of  the  body  over  the  wings,  and  pinned  in  the 
form  of  a  ring*  It  is  then  slipped  off  towards  the  feet,  and  after 
the  skin  is  prepared,  is  replaced,  the  stuffing  inserted  being  enough 
to  keep  it  from  falling  off.  The  exact  circumference  of  the  original 
bird  can  thus  be  readily  maintained.  In  fact,  the  ring  may  be 
slipped  on  before  the  stuffing  is  commenced,  and  enough  cotton 
inserted  to  fill  out  the  shoulders  within  the  paper. 

After  these  preliminaries,  make  an  incision  through  the  skin 
only,  from  the  lower  end  of  the  breast  bone  to  the  anus.  Should 
the  intestines  protrude  in  small  specimens,  they  had  better  be  ex- 
tracted, great  care  being  taken  not  to  soil  the  feathers.  Now 
proceed  •carefully  to  separate  the  skin  on  each  side  from  the  sub- 
jacent pajrts,  until  you  reach  the  knee,  and  expose  the  thigh 
when,  taking  the  leg  in  one  hand,  push  or  thrust  the  knee  up  on 
the  abdomen,  and  loosen  the  skin  around  it  until  you  can  place 
the  scissors  or  knife  underneath,  and  separate  the  joint  with  the 
accompanying  muscles.  Place  a  little  cotton  between  the  skin  and 
body  to  prevent  adhesion.  Loosen  the  skin  about  the  base  of  the 
tail,  and  cut  through  the  vertebrae  at  the  last  joint,  taking  care  not 
to  sever  the  basis  of  the  -quills.  Suspend  the  body  by  inserting 
the  hook  into  the  lower  part  of  the  back  or  rump,  and  invert  the 
skin,  loosening  it  carefully  from  the  body.  On  reaching  the  wings, 
which  had  better  be  relaxed  previously  by  stretching  and  pulling, 
loosen  the  skin  from  around  the  first  bone,  and  cut  through  the 
middle  of  it,  or,  if  the  bird  be  small  enough,  separate  it  from  the 
next  at  the  elbow.     Continue  the  inversion  of  the  skin  by  drawing 

♦  Crumpled  or  bent  feathers  may  have  much  of  their  elasticity  and 
original  shape  restored  by  dipping  in  hot  water. 

t  Davies'  Naturalist's  Guide.     Edinburgh,  1858,  page  19. 
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it  over  the  neck,  until  the  skull  is  exposed.  Arrived  at  this  point, 
detach  the  delicate  membrane  of  the  ear  from  its  cavitj  in  the  skull, 
if  possible,  without  cutting  or  tearing  it ;  then,  by  means  of  the 
thumb-nails,  loosen  the  adhesion  of  the  skin  to  the  other  parts  of 
the  head,  until  you  come  to  the  very  base  of  the  mandibles,  taking 
care  to  cnt  through  the  white  nictitating  membrane  of  the  eye, 
when  exposed,  without  lacerating  the  ball.  Scoop  out  the  eyes, 
and,  by  making  one  cut  on  each  side  of  the  head,  through  the 
small  bone  connecting  the  base  of  the  lower  jaw  with  the  skull, 
another  through  the  roof  of  the  month  at  the  base  of  the  upper 
mandible,  and  between  the  jaws  of  the  lower,  and  a  fourtli  through 
the  skull  behind  the  orbits,  and  parallel  to  the  roof  of  the  mouth, 
you  will  have  freed  the  skull  from  all  the  accompanying  brain  and 
muscle.  Should  anything  still  adhere,  it  may  be  removed  sepa- 
rately. In  making  the  first  two  cuts,  care  must  be  taken  not  to 
injure  or  sever  the  zygoma,  a  small  bone  extending  from  the  base 
of  the  upper  mandible  to  the  base  of  the  lower  jaw-bone.  Clean 
off  every  particle  of  muscle  and  fal  from  the  head  and  neck,  and, 
applying  the  preservative  abundauUy  to  the  skull,  inside  and  out, 
as  well  as  to  the  skin,  restore  these  parts  to  their  natural  position. 
In  all  the  preceding  operations,  the  skin  should  be  handled  as  near 
the  point  of  adhesion  as  possible,  especial  care  being  taken  not  to 
stretch  it. 

Finely  powdered  plaster  of  Paris,  chalk,  or  whiting,  may  be 
used  to  great  advantage  by  sprinkling  on  the  exposed  surface  of 
the  carcass,  and  inside  of  skin,  to  absorb  the  grease  and  blood. 

An  excellent  suggestion  of  Mr.  Davies,  the  author  just  quoted, 
in  the  case  of  greasy,  fatty,  or  bloody  specimens,  is  to  have  strips 
of  calico  or  cotton  cloth,  and  to  baste 3bem  on  the  inside  of  the 
skin  along  the  edges  of  the  incision,  io  that  they  may  project  a 
little  beyond  the  feathers.  This  will  be  exceedingly  effectual  in 
keeping  the  feathers  clean.  The  cloth  should  be  applied  as  soou 
as  the  edges  of  the  first  incision  are  raised  enough  to  admit  of  it. 
This  will  answer  the  additional  purpose  of  preventing  the  stretch- 
ing of  the  skin. 

The  next  operation  is  to  connect  the  two  wipgs  inside  of  the 
skin  by  means  of  a  string,  which  should  be  passed  between  the 
lower  ends  of  the  two  bones  forming  the  forearm,  previously,  how* 
ever,  cutting  off  the  stump  of  the  arm,  if  still  adhering  at  the  elbow. 
Tie  the  two  ends  of  the  strings  so  that  the  wings  shall  be  kept  at 


thp  Bsme  dislancp  apart  as  when  attached  to  the  hoiy.  Sfcin  tbafl 
lejf  down  to  the  Ecaly  part,  or  tarsua,  and  remoTc  all  the  mnwk. 
Apply  the  arsenic  to  the  bone  and  skin,  and,  wrapping  cotton 
ruDod  the  bone,  pnll  it  bock  to  ita  place.  Remove  all  the  musde 
and  (at  which  may  adhere  to  the  base  of  the  tail  or  the  skin,  and 
put  on  plenty  of  the  preservalive  wherever  this  can  be  done.  Lift 
up  the  wing,  aud  remove  the  muscle  from  the  forearm  by  making 
an  incision  along  it.  I  n  many  casea,  the  two  joints  may  be  txpoi 
by  carefnlly  slipping  down  the  skin  towards  the  wrist-joint, 
ndhesioD  of  the  quills  to  the  boue  being  loosened :  this  is.  howei 
si-areelj  an  advisable  method.  It  is  perhaps  generallT  better 
clean  the  forearm  from  the  inside  before  tying  the  wings. 

The  bird  is  now  to  be  restored  to  something  like  its  natnial 
shape  by  means  of  a  filling  of  cotton  or  tow.     Begin  by  opening 
the  month  and  patting  cotton  into  the  orbits  and   upper  part  rf] 
the  throat,  nntil  Ihe^e  parts  have  their  natural    shape.      Next'' 
lake  tow  or  cotton,  and  after  making  a  roll  rather  less  in  thicknea 
than  the  original  ueok,  pat  it  into  the  skin,  and  push   firmly  into 
the  ba&e  of  the  sknll.     This  can  best  be  done  by  rnean^  of  long 
forceps.     By  means  of  this,  you  can  reduce  ur  contract  the  neck 
if  too  much  stretched.     Pili  the  body  with  cotton,  not  quite  lu 
its  origiual  dimeosions,  and  sew  ap  the  incision  in  the  skio,  com- 
mencing at  the  upper  end,  and  passing  the  needle  from  the  inside 
outwards;    tie  the  legs  and  mandibles  together,  adjust  the  fea- 
thers, and,  after  preparing  a  cylinder  of  paper  the  size  of  the 
bird,  or  using  one  previously  prepared  as  suggested  on  page  18. 
push  the  skin  into  it  so  as  to  bind  tbe  wings  closely  to  the  sides. 
Tlie  cotton  may  be  pnt  in  loosely,  or  a  body  the  size  of  the  original 
made  by  wrapping  with  threads.     If  the  bird  have  long  legs  to' 
neck,  these  had  better  be  folded  down  over  the  body,  and  alloi 
to  dry  in  that  position.     Economy  of  space  is  a  great  object 
keeping  skins,  and  such  birds  as  herons,  geese,  swans,  &c.,  occa] 
too  much  room  when  outstretched. 

lo  some  instaoces,  as  among  the  ducks,  woodpeckers,  &i 
head  is  so  large  that  the  skin  of  the  neck  cannot  be  drawn  over 
la  «ncb  cases,  skin  the  d««1[  down  ut  ibe  base  of  tbe  sknll,  and  cot 
it  off  tbere.     Then  draw  tbe  bead  out  again,  a»d,  making  an  to- 
cision  OB  tbe  0«tai<l«,  down  tbe  back  of  tbe  tkvlt,  skin  the  head. 


ing 


Be  earefnl  not  to  n«kt  too  long  a  rat.  and  (o  s 
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The  ftex  of  the  specimen  may  be  ascertained  after  skinning,  by 
making  an  incision  in  the  side  near  the  vertebrsB,  and  exposing  the 
inside  surface  of  the  **  small  of  the  back."  The  generative  organs 
will  be  found  tightly  bound  to  this  region  (nearly  opposite  to  the 
last  ribs),  and  separating  it  from  the  intestines.  The  testicles  of 
the  male  will  be  observed  as  two  spheroidal  or  ellipsoidal  whitish 
bodies,  varying  with  the  season  and  species,  from  the  size  of  a  pin^s 
head  to  that  of  a  hazel-nut  The  ovaries  of  the  female,  consisting 
of  a  flattened  mass  of  spheres,  variable  in  size  with  the  season,  will 
be  found  in  the  same  region. 

Some  writers  advise  a  very  careful  cleaning  out  of  the  skull, 
without  cutting  away  any  of  the  bones,  so  that  the  skin,  if  other- 
wise useless,  will  at  any  time  furnish  a  skull  for  the  osteological 
series.  This,  however,  requires  so  much  more  time,  that  it  can 
scarcely  be  done  on  a  journey,  and  a  skull  can  generally  be  better 
obtained  from  another  specimen,  too  much  shot,  perhaps,  to  be 
skinned. 

The  breast  bone  with  its  attachments,  of  at  least  one  specimen 
of  each  species,  should  be  cleaned  and  preserved. 

For  transportation,  each  skin  of  mammals  as  well  as  of  birds 
should,  when  possible,  be  wrapped  in  paper,  or  else  arranged  in 
trays  lined  with  cotton,  and  the  interstices  filled  with  the  same 
materiaL 

2.    MAMMALS. 

The  mode  of  preparing  mammals  is  precisely  the  same  as  for 
birds,  in  all  its  general  features.  Care  should  be  taken  not  to 
make  too  large  an  incision  along  the  abdomen.  The  principal 
difficulty  will  be  experienced  in  skinning  the  tail.  To  effect  this, 
pass  the  slipknot  of  a  piece  of  strong  twine  over  the  severed  end 
of  the  tail,  and,  listening  the  vertebrsB  firmly  to  some  support,  pull 
the  twine  towards  the  tip  until  the  skin  is  forced  off.  Should  the 
animal  be  large,  and  an  abundance  of  preservative  not  at  hand, 
the  skin  may  remain  inverted.  In  all  cases,  it  should  be  tho- 
roughly and  rapidly  dried.  Further  remarks  on  this  subject  will 
be  found  in  the  introductory  chapter. 

The  taila  of  some  mammals  cannot  be  skinned  as  directed  above. 
This  is  particularly  the  case  with  beavers,  opossums,  and  those 
species  which  use  their  tail  for  prehension  or  locomotion.  Here 
the  tail  is  usually  supplied  with  numerous  tendinous  muscles,  which 


nr]Dirc  it  lo  be  skinned  by  making  a  cut  atotig  the  lower  snt 
nr  riglit  side,  nearly  from  one  end  to  ibe  other,  and  retaovingllH 
bone  and  Oeah.  It  ehould  then  be  sewed  up  again,  after  a  preTioai 
BtulTing. 

For  the  continued  preservation  of  bair  or  for  of  aoimalB  ^^aioH 
the  attacks  of  moths  and  other  destractive  insects,  it  may  be 
rated  with  a  solntion  of  arsenic  in  water  to  be  strained  and  applifd 
rather  warm.     A  little  strychnine  added  will  be  of  mach  Bcrrii 

A  free  use  of  tobacco  scraps  among  skins,  though  no  secai 
against  the  attacks  of  insects,  will  be  of  nse.  Kreosote  is  also 
excellent  remedy,  though  a  disagreeable  one.  The  Persian  Insect 
powder  (made  from  the  leaves  and  stems  of  Pyrtthntm,  and  form- 
ing the  basis  of  the  so-cailcd  magnetic  powders  of  Ljron  and 
others),  when  fresh,  will  also  keep  off  insects.  TerhapB  none  of 
these  remedies,  including  ether,  chloroform  and  turpentine,  oil! 
kill  larvie;  they  may  repel  the  perfect  insect,  bnt  when  the  egg« 
are  laid,  there  is  scarcely  any  remedy  except  exposing  the  skins  to 
a  temperature  a  little  below  that  of  boiling  water  for  ten  or  twelie 
hours,  and  thns  drying  up  the  egg  or  grab.  The  best  plan  there- 
fore will  be  to  keep  the  skins  clean,  and  not  packed  too  tightlj^ 
and  in  close  Biting  drawers  or  trays.     (See  also  page  8.) 


isect        \ 


3.    BEPirLBS. 


The  larger  Hzardi,  such  as  those  exceeding  twelve  or  eightfli 
inches  in  length,  may  be  skinned  according  to  the  principles  ahot 
mentioned,  and  then  'dried,  although  preservation  to  spirit,  when 
possible,  is  preferable  for  all  reptiles. 

Large /royf  and  aalamanderi  may  likewise  be  skinned,  althongll 
ewies  where  this  will  be  advisable  are  very  rare. 

TvrUet  and  large  stiate*  will  require  this  operation. 

To  one  accustomed  to  the  skinning  of  birds,  the  skinning  of  f^ 
or  other  reptiles  will  present  no  difficulties. 

The  skinning  of  a  snake  is  still  easier.  Open  the  month  and 
separate  the  skull  from  the  vertebral  colnmn,  detaching  all  ear- 
rounding  muscles  adherent  to  the  skin.  Next,  tie  a  string  aroaad 
the  stump  of  the  neck  thns  exposed  (see  fignre),  and,  holding  on 
by  this,  strip  the  skin  down  to  the  extremity  of  the  tail.  The  akin 
thus  inverted  should  be  restored  to  its  proper  state,  and  then  p 
ID  spirit  or  stuffed,  as  conrenient.     Skins  of  reptiles  may  be  sluf 
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with  either  sand  or  sawdast,  by  the  nse  of  which  their  shape  is 
more  easily  restored,  or  they  may  be  simply  flattened  oat. 


Turtles  and  tortoises  are  more  difflcalt  to  prepare  in  this  way, 
althoQgh  their  skinning  can  be  done  qaite  rapidly.  "The  breast- 
plate must  be  separated  by  a  knife  or  saw  from  the  back,  and,  when 
the  viscera  and  fleshy  parts  hare  been  removed,  restored  to  its  posi- 
tion. The  skin  of  the  head  and  neck  mast  be  tamed  inside  oat, 
as  far  as  the  head,  and  the  vertebrs  and  flesh  of  the  neck  should 
be  detached  from  the  head,  which,  after  being  freed  from  the  flesh, 
the  brain,  and  the  tongue,  may  be  preserved  with  the  skin  of  the 
neck.  In  skinning  the  legs  and  the  tail,  the  skin  must  be  turned 
inside  out,  and,  the  flesh  having  been  removed  from  the  bones,  they 
are  to  be  returned  to  their  places  by  redrawing  the  skin  over  them, 
first  winding  a  little  cotton  or  tow  around  the  bones  to  prevent  ftie 
skin  adhering  to  them  when  it  dries." — Riooabd  Owen. 

AnotAer  way  of  preparing  these  reptiles  is  as  follows :  Make  two 
incisions,  one  from  the  anterior  end  of  the  breastplate  to  the  sym- 
physis of  the  lower  jaw,  and  another  from  the  posterior  end  of  the 
breastplate  to  the  vent  or  tip  of  the  tail ;  skin  off  these  regions  and 
remove  all  fleshy  parts  and  viscera  without  touching  the  breastplate 
itself.  Apply  the  preservative,  staff,  and  sew  up  again  both  inci- 
sions. 

''  Whea  turtles,  tortoises,  crocodiles,  or  alligators,  are  too  large 
to  be  preserved  whole  in  liquor,  some  parts,  as  the  head,  the  whole 
viscera  stripped  down  from  the  neck  to  the  vent,  and  the  cloaca, 
should  be  pat  into  spirit  or  solution." — R.  Owen. 

4.  nsHEs. 

As  a  general  rule,  fishes,  when  not  toolarge,  are  best  preserved 
entire  in  spirits. 
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Nevertheless,  tbey  njay  be  nsefally  skinned  and  form  collections, 
the  valae  of  which  is  not  generally  appreciated.  Id  many  cases, 
too,  when  spirit  or  solutions  cannot  be  procured,  a  fiah  may  be  pre- 
served which  would  otherwise  be  lost 

There  are  two  modes  of  taking  the  skin  of  a  fish :  1.  The  whole 
animal  can  be  skinned  and  stuffed  like  a  bird,  mammal,  or  reptile. 
2.  One-half  of  the  fish  can  be  skinned,  and  nevertheless  its  natural 
form  preserved. 

SketrkSf  skates,  sturgeons,  garpikes  or  garfishes,  mudfishes,  and  all 
those  belonging  to  the  natural  orders  of  Placoids  and  Ganoids, 
should  undergo  the  same  process  as  given  above  for  birds,  mammals, 
and  reptiles.  An  incision  should  be  made  along  the  right  side,  the 
left  always  remaining  intact,  or  along  the  belly.  The  skin  is  next 
removed  from  the  flesh,  the  fins  cut  at  their  bases  under  the  skin, 
and  the  latter  inverted  until  the  base  of  the  skull  is  exposed.  The 
inner  cavity  of  the  head  should  be  cleaned,  an  application  of  pre- 
servative made,  and  the  whole,  after  being  stuffed  in  the  ordinary 
way,  sewed  up  again.  Fins  may  be  expanded  when  wet,  on  a  piece 
of  stiff  paper,  which  will  keep  them  sufficiently  stretched  for  the 
purpose.  A  varnish  may  be  passed  over  the  whole  body  and  fins, 
to  preserve  somewhat  the  color. 

In  the  case  of  Ctenoids,  perches,  and  allied  genera ;  and  Cydaids 
trouts,  suckers,  and  allied  genera ;  one-half  of  the  fish  may  be  skin- 
ndQ  and  preserved.  To  effect  this,  lay  the  fish  on  a  table  with 
the  left  side  np;  the  one  it  is  intended  to  preserve.  Spread  out 
the  fins  by  putting  underneath  each  a  piece  of  paper,  to  which  it 
will  adhere  on  drying.  When  the  fins  are  dried,  turn  the  fish  over, 
out  with  scissors  or  a  knife  all  around  the  body,  a  little  within  the 
dorsal  and  ventral  lines,  from  the  upper  and  posterior  part  of  the 
head,  along  the  back  to  the  tail,  across  the  base  of  the  caudal  fin 
down,  and  thence  along  the  belly  to  the  lower  part  of  the  head 
again.  The  dorsal,  caudal,  and  anal  fins,  cut  below  their  articula- 
tions. This  done,  separate  the  whole  of  the  body  from  the  left 
side  of  the  skin,  commencing  at  the  tail.  When  near  the  head, 
cut  off  the  body,  with  the  right  ventral  and  pectoral  fins,  and  pro- 
ceed by  making  a  section  of  the  head  and  removing  nearly  the  half 
of  it.  Clean  the  inside,  and  pull  out  the  left  eye,  leaving  only  the 
cornea  and  pupil.  Cut  a  circular  piece  of  black  paper  of  the  size 
of  the  orbit  and  place  it  close  to  the  pupil.  Apply  the  preserva- 
tive, fill  the  head  with  cotton  as  well  as  the  body.     Turn  over  the 
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skin  and  fix  it  on  a  board  prepared  for  that  purpose.  Pin  or  tack 
It  down  at  the  base  of  the  fins.  Have  several  narrow  bands  of 
paper  to  place  across  the  body  in  order  to  give  it  a  natural  form, 
and  let  it  dry.  The  skins  may  be  taken  off  the  board  or  remain 
fixed  to  it,  when  sent  to  their  destination,  where  they  should  be 
placed  on  suitable  boards  of  proper  size,  for  permanent  preserva- 
tion. 

Such  a  collection  of  well-prepared  fishes  will  be  useful  to  the 
practical  naturalist,  and  illustrate,  in  a  more  complete  manner,  to 
the  public  the  diversified  forms  and  characters  of  the  class  of  fishes 
which  specimens  preserved  in  alcohol  do  not  so  readily  show. 

These  skins  may  also  be  preserved  in  alcohol. 


:  IV.  PRESERVING  IN  LIQUIDS,  AND  BY  OTHER  MODES 

BESIDES  SKINNING. 

1.   GSNERAL  BXMABK8. 

The  best  material  for  preserving*  animals  of  moderate  size  is 
alcohol.  When  spirits  cannot  be  obtained,  the  following  substi- 
tutes may  be  used : — 

I.  Qoadbt's  Solution.— a.  The  aluminous  fluid,  composed  of 
rock  salt,  4  ounces;  alum,  2  ounces;  corrosive  sublimate,  4 
grains  ;  boiling  water,  2  quarts.  B.  The  saline  solution^  composed 
of  rock-salt,  8  ounces ;  corrosive  sublimate,  2  grains ;  boiling 
water,  1  quart     To  be  well  stirred,  strained,  and  cooled. 

II.  A  strong  brine,  to  be  used  as  hereafter  indicated  for 
Ooadby's  Solution. 

III.  In  extreme  cases,  dry  salt  may  be  used,  and  the  specimens 
salted  down  like  herring,  &c. 

The  alcohol,  when  of  the  ordinary  strength,  may  be  diluted  with 
one-fifth  of  water,  unless  it  is  necessary  to  crowd  the  specimens 
very  much.  The  fourth  proof  whiskey  of  the  distillery,  or  the 
high  wines,  constituting  an  alcohol  of  about  60  per  cent.,  will  be 
found  best  suited  for  collections  made  at  permanent  stations  and 
for  the  museum.  Lower  proofs  of  rum  or  whiskey  will  also  answer, 
l>at  the  specimen  must  not  be  crowded  at  all. 

To  use  Ooadby's  Solution,  the  animal  should  first  be  macerated 
^or  a  few  hours  in  fresh  water,  to  which  about  half  its  volume  of 
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the  concentrated  solution  may  then  be  added.  After  soaking  thus 
for  some  days,  the  specimens  may  be  transferred  to  fresh  concen- 
trated solution.  When  the  alnminons  floid  is  osed  to  preserve 
Tertebrate  animals,  these  should  not  remain  in  it  for  more  than  a 
few  days ;  after  this,  they  are  to  be  soaked  in  fresh  water,  and 
transferred  to  the  saline  solution.  An  immersion  of  some  weeks 
in  the  aluminous  fluid  will  cause  a  destruction  of  the  bones. 
Specimens  must  be  kept  submerged  in  these  fluids.  The  success 
of  the  operation  will  depend  very  much  upon  the  use  of  a  weak 
solution  in  the  first  instance,  and  a  change,  to  the  saturated  fluid 
by  one  or  two  intermediate  steps. 

The  collector  should  have  a  small  keg.  Jar,  tin  box,  or  other 
suitable  vessel,  partially  filled  with  liquor,  into  which  specimeus 
may  be  thrown  (alive  if  possible)  as  collected.  The  entrance  of 
the  spirit  into  the  cavities  of  the  body  should  be  facilitated  by 
opening  the  mouth,  making  a  small  incision  in  the  abdomen  a 
half  or  one  inch  long,  or  by  injecting  the  liquor  into  the  intestines 
through  the  anus,  by  means  of  a  small  syringe.  After  the  animal 
has  soaked  for  some  weeks  in  this  liquor,  it  should  be  transferred 
to  fresh.  Care  should  be  taken  not  to  crowd  the  specimens  too 
much.  When  it  is  impossible  to  transfer  specimens  to  fresh  spirits 
from  time  to  time,  the  strongest  alcohol  should  be  originally  used. 

To  pack  the  larger  specimens  for  transportation,  procure  a  small 
keg,  which  has  been  properly  swelled,  by  allowing  water  to  stand 
in  it  for  a  day  or  two,  and  from  this  extract  the  head  by  knocking 
off  the  upper  hoops.  Great  care  must  be  taken  to  make  such 
marks  on  the  hoops  and  head  as  will  assist  in  their  being  replaced 
in  precisely  the  same  relative  position  to  each  other  and  the  keg 
that  they  originally  held.  At  the  bottom  of  the  keg  place  a  layer 
of  tow  or  rags,  moistened  in  liquor,  then  one  of  specimens,  then 
another  of  tow  and  another  of  specimens,  and  so  on  alternatelv 
until  the  keg  is  entirely  JiUed,  exclnsiveof  the  spirit  Replace  the 
head,  drive  down  the  hoops,  and  fill  completely  with  spirits  hv 
pouring  through  the  bung-hole.  Allow  it  to  stand  at  least  half  an 
hour,  and  then,  supplying  the  deficiency  of  the  liquor,  insert  the 
bung  and  fasten  it  securely.  An  oyster-can  or  other  tin  vessel 
may  be  used  to  great  advantage,  in  which  case  the  aperture  should 
be  soldered  up  and  the  vessel  inclosed  in  a  box.  A  glass  jar  or 
bottle  may  also  be  employed,  but  there  is  always  a  risk  of  breaking 
and  leaUng.    Tbe  specimeBS  may  also  be  transported  in  the  copper 
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Teasels  referred  to  on  pages  9  and  13,  and  also  in  tbe  tin  pre- 
senring  cans.  In  the  absence  of  tow  or  rags,  chopped  straw,  fine 
shavings,  or  dry  grass  may  be  snbstitnted 

It  will  condace  greatly  to  the  perfect  preservation  of  the  speci- 
mens, daring  transportation,  if  each  one  is  wrapped  np  in  cotton 
clQth,  or  even  paper.  A  number  of  smaller  specimens  may  be 
rolled  successively  in  the  same  wrapper.  In  this  way,  friction,  and 
the  consequent  destruction  of  scales,  fins,  &c.,  will  be  prevented 
almost  entirely.  The  travelling  bags  described  on  p.  13  will  answer 
the  same  purpose. 

Should  the  specimens  to  be  packed  vary  in  size,  the  largest 
should  be  placed  at  the  bottom.  If  the  disproportion  be  very 
great,  the  delicate  objects  at  the  top  must  be  separated  from  those 
below  by  means  of  some  immovable  partition,  which,  in  the  event 
of  the  vessel  being  inverted,  will  prevent  crushing.  The  most  im- 
perative rule,  however,  in  packing,  is  to  have  the  vessel  perfectly 
full,  any  vacancy  exposing  the  whole  to  the  risk  of  loss. 

It  is  sometimes  necessary  to  guard  against  the  theft  of  the  spirit 
employed  by  individuals  who  will  not  be  deterred  from  drinking  it 
by  the  presence  of  reptiles,  &c.  This  may  be  done  by  adding  a 
small  quantity  of  tartar  emetic,  ipecacuanha,  quassia,  or  some  other 
disagreeable  substance.  The  addition  of  a  little  arsenic  will  add 
to  the  preservative  power  of  the  spirit.  A  small  quantity  of  soap 
is  said  to  have  a  remarkable  effect  in  preserving  the  color ;  a  little 
saltpetre  appears  to  have  also  the  same  effect. 

2.   YERTEBBATBS. 

Mammals  and  birds  should  always  have  an  incision  made  in  the 
abdomto  to  admit  the  spirit.  In  the  former  the  skin  on  each  side 
of  the  cut  should  also  be  raised  or  sepu^ted  from  its  attachment 
to  the  subjacent  walls,  to  prevent  the  hair  from  coming  off.  Where 
several  specimens  of  a  kind  are  preserved  it  will  be  well  to  remove 
the  intestines  entirely  from  some  of  them,  to  insure  their  sound 
prcMiervation. 

Fishes  over  five  or  six  inches  in  length  should  also  have  the 
abdominal  incision.  Specimens  with  the  scales  and  fins  perfect 
should  be  selected,  and,  if  convenient,  stitched,  pinned,  or  wrapped 
in  bits  of  muslin,  &c.,  to  preserve  the  scales;  placing  them  in  the 
lino  bags  will  answer  the  latter  object.    In  general,  fishes  under 
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twelve  or  fifteen  inches  in  length  should  be  chosen.  The  skins  of 
larger  ones  may  be  pat  in  liqaor.  It  is  important  to  collect  even 
the  smallest.  The  same  principles  applj  to  the  other  rertebrata. 
The  smallest  and  most  delicate  specimens  maj  be  placed  in 
bottles  or  vials,  and  packed  in  the  larger  vessels  with  the  other 
specimens. 

3.  INVIRTIBBATXS.* 

Insects,  Bugs,  &c The  harder  kinds  maj  be  pnt  iu  liquor,  as 

above,  bat  the  vessel  or  bottle  should  not  be  very  large.  Butter- 
flies, wasps,  flies,  &c.,  should  be  pinned  in  boxes,  or  packed  in 
layers  with  soft  paper  or  cotton.  Minute  species  should  be  care- 
fully sought  under  stones,  bark,  dung,  or  flowers,  or  swept  with  a 
small  net  from  grass  or  leaves.  They  may  be  put  in  quills,  small 
cones  of  paper,  or  in  glass  vials.  They  can  be  readily  killed  by 
immersing  the  bottles,  &c.,  in  which  they  are  collected,  in  hot 
water,  or  exposing  them  to  the  vapor  of  ether.  Large  beetles, 
however,  can  generally  only  be  killed  by  piercing  with  some  poi- 
sonous solution,  as  strychnine. 

When  possible,  a  number  of  oz.  or  2  oz.  vials,  with  very  wide 
mouths,  well  stopped  by  corks,  should  be  procured,  in  which  to 
place  the  more  delicate  invertebrata,  as  small  Crustacea,  worms, 
mollusca,  &c. 

It  will  frequently  be  found  convenient  to  preserve  or  transport 
insects  pinned  down  in  boxes.  The  bottoms  of  these  are  best 
lined  with  cork  or  soft  wood.  The  accompanying  figures  will  ex- 
plain, better  than  any  description,  the  particular  part  of  different 
kinds  of  insects  through  which  the  pin  is  to  be  thrust ;  beetles 
(Fig.  1)  being  pinned  through  the  right  wing-cover  or  elytxa;  all 
others  through  the  middle  of  the  thorax,  as  in  Fig.  2. 

The  traveller  will  find  it'  very  convenient  to  carry  about  him  a 
vial  having  a  broad  month,  closed  by  a  tight  cork.  In  this  shoold 
be  contained  a  piece  of  camphor,  or,  still  better,  of  sponge  soaked 
in  ether,  to  kill  the  insects  collected.  From  this  the  specimeDS 
should  be  transferred  to  other  bottles.  They  may,  if  not  hairy,  be 
killed  by  immersing  directly  in  alcohoL 

*  A  separate  pamphlet  in  reference  to  collecting  Insects  will  be  pub- 
lished bj  the  Institution,  and  a  special  chapter  on  marine  invertebratiS 
will  be  focmd  at  the  end  of  the  present  work. 
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A  lump  of  camphor  may  be  placed  in  a  piece  of  cotton  cloth  and 
pinned  firmly  in  the  corner  of  the  box  containing  dried  insects,  for 
the  pnrpose  of  preventing  the  ravages  of  larvse.  A  few  drops  of 
kreosote  occasionally  introduced  will  also  answer  the  same  purpose. 


Fig.l. 


Fig.  2. 


Sea-orchins  and  starfishes  may  be  dried,  after  having  been  pre- 
viously immersed  for  a  minute  or  two  in  boiling  water,  and  packed 
up  in  cotton,  or  any  soft  material  which  may  be  at  hand. 

The  hard  parts  of  coral,  and  shells  of  mollusca  may  also  be  pre- 
served in  a  dried  state.  The  soft  parts  are  removed  by  immersing 
the  animals  for  a  minute  or  two  in  hot  water,  and  washing  clean 
afterwards.  The  valves  of  bivalve  shells  should  be  brought  to- 
gether by  a  string. 

Wingless  insects,  such  as  spiders,  scorpions,  centipedes  or  thou- 
sand-legs, earth-worms,  hair-worms,  and  generally  all  worm-like 
animals  found  in  the  water;  should  be  preserved  in  alcoholic  liquor, 
aad  in  small  bottles  or  vials. 


{  V.  EMBRYOS. 

lEoeh  of  the  future  progress  of  zoology  will  depend  upon  the 
^Siattl  aad  variety  of  the  collections  which  may  be  made  of  the 
^•dnjos  and  fcetuses  of  animals.     No  opportunity  should  be 
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omitted  to  procure  tbese  and  preserve  them  in  spirits.  All  stages 
of  development  are  eqaallj  interesting,  and  complete  series  for  the 
same  species  would  be  of  the  highest  importance.  Whenever  atij 
female  mammal  is  killed,  the  nterns  shonld  be  examined  for  em- 
bryos. When  eggs^of  birds,  reptiles,  or  fish  are  emptied  of  their 
young,  these  should  be  preserved.  It  will  be  sufficiently  evident 
that  great  care  is  required  to  label  the  specimens,  as  in  most  cases 
it  will  be  impossible  to  determine  the  species  from  the  zoological 
characters. 

Whenever  the  abundance  of  specimens  will  warrant  it,  as  many 
as  fifty  eggs  of  the  same  kind  of  bird,  in  different  degrees  of  deve- 
lopment, may  be  collected,  care  being  taken  to  crack  the  egg  at 
the  blunt  end,  to  facilitate  the  entrance  of  the  spirit 


•  i  VI.  NESTS  AND  EGGS.* 

Nothing  forms  a  more  attractive  featnre  In  a  mnsenm,  or  is  more 
acceptable  to  amateurs,  than  the  nests  and  eggs  of  birds.  These 
should  be  collected  whenever  they  are  met  with,  and  in  any  number 
procurable  for  each  species,  as  they  are  always  in  demand  for  par- 
poses  of  exchange.  Hundreds  of  eggs  of  ant/  species  with  their 
nests  (or  without,  when  not  to  be  had)  will  be  gladly  received. 

Nests  require  little  preparation  beyond  packing  so  as  to  be 
secure  from  crumbling  or  injury.  Each  one  should  be  placed  in  a 
box  or  ring  of  paper  just  large  enough  to  hold  it.  The  eggs  of 
each  nest,  when  emptied,  may  be  replaced  in  it  and  the  remaining 
space  filled  with  cotton. 

Eggs,  when  fresh,  and  before  the  chick  has  formed,  may  be 
emptied  by  making  small  pin-holes  on  opposite  sides,  and  blowing 
or  sucking  out  the  contents.  Should  hatching  have  already  com- 
menced,  an  aperture  may  be  made  in  one  side  by  carefully  pricking 
with  a  fine  needle  round  a  small  circle  or  ellipse,  and  thus  catting 
out  a  piece.  The  larger  kinds  should  be  well  washed  inside,  and  sll 
allowed  to  dry  before  packing  away.  If  the  egg  be  too  small  for 
the  name,  a  number  should  be  marked  on  it  with  ink  corresponding 
to  a  memorandum  list.  Little  precaution  is  required  in  packing, 
beyond  arranging  in  layers  with  cotton  and  having  the  box  entirely 

*  A  separate  pamphlet  has  been  published  by  the  Institntion  hi  ngari 
to  the  collecting  of  nests  and  eggs. 
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filled.  It  18  always  better  to  wrap  eacb  eg^  in  a  loose  coat  of 
cotton  before  arranging  in  layers,  and  they  shoald  be  packed  in 
small  wooden  boxes. 

Cracked  eggs  sbould  bave  strips  of  tissae  paper  pasted  over  tbe 
line  of  fractnre ;  or  the  crack  ma^  be  painted  over  with  collodion 
while  the  sides  are  pressed  together. 

The  parent  bird  should  be  secured,  and  either  skinned  entire  or 
the  head  and  wing  kept  to  identify  the  species. 

The  eggs  of  reptiles,  provided  with  a  calcareous  shell,  can  be 
prepared  in  a  similar  way. 

The  eggs  of  fishes,  salamanders,  and  frogs  may  be  preserved  in 
spirits,  and  kept  in  small  vials  or  bottles.  A  label  shoald  never 
be  omitted. 

2  Vn.  PREPARATION  OF  SKELETONS. 

Skulls  of  animals  may  be  rapidly  prepared  by  boiling  in  water 
for  a  few  hours.  A  little  potash  or  lye  added  will  facilitate  the 
removal  of  the  flesh. 

Skeletons  may  be  roughly  prepared  in  the  field  by  skinning  the 
animal  and  removing  all  the  viscera,  together  with  as  much  of  the 
flesh  as  possible.  Whenever  practicable,  they  should  be  allowed 
to  soak  a  few  hours  in  water  to  extract  the  blood.  The  bones 
should  then  be  exposed  to  the  sun  or  air  until  completely  dried. 
Previously,  however,  the  brain  of  large  animals  should  be  removed 
by  separating  the  skull  from  the  spine,  and  extracting  the  brain 
through  the  large  hole  in  the  back  of  the  head.  Tbe  head  may  be 
cleaned  by  boiling.  In  case  it  becomes  necessary  to  disjoint  a 
skeleton,  care  should  be  taken  to  attach  a  common  mark  to  all  the 
pieces,  especially  when  more  than  one  individual  is  packed  in  the 
same  box. 

Skulls  and  skeletons  may  frequently  be  picked  up,  already  cleaned 
by  other  animals  or  exposure  to  weather.  By  placing  small  animals 
near  an  ant's  nest,  or  in  water  occupied  by  tadpoles  or  small  Crus- 
tacea, very  beautiful  skeletons  may  often  be  obtained.  The  sea- 
beach  sometimes  affords  rich  treasures  in  the  remains  of  porpoises, 
whales,  large  fishes,  as  sharks,  and  other  aquatic  species. 

Although,  to  save  time  and  opportunities  in  the  field,  it  is 
usually  necessary  to  prepare  skulls  by  boiling  in  water,  as  just  ex- 
plained, the  process  is  sometimes  apt  to  leave  the  bones  colored, 
or  even  somewhat  greasy.     The  best  method  of  preparing  skulls 
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and  skeletons  for  a  museam  is  oDdoubtedlj,  after  cotting  awaj  the 
greater  mass  of  flesh,  that  of  macerating,  or  allowing  them  to  remain 
in  cold  water  until  the  decaying  flesh  separates  from  the  bones. 
At  first,  the  water,  as  it  becomes  charged  with  blood,  is  ponred 
off  and  replaced  bj  fresh ;  after  this  is  repeated  for  a  time,  the 
flesh  becomes  bleached,  and  the  bones  may  then  be  soffered  to 
remain  as  long  as  necessary  (sometimes  for  weeks),  removing  the 
specimen  from  time  to  time  and  scraping  off  the  softening  flesh. 
After  this  has  been  all  removed  and  the  bones  well  scrubbed  ander 
water  with  a  stiff  brush,  they  shoald  be  soaked  a  little  longei  to 
remove  any  remnant  of  infiltrated  blood.  During  these  operations, 
care  must  be  taken  not  to  injure  or  separate  any  of  the  ligaments. 
Shreds  of  tendon  may  be  cut  off  with  a  sharp  knife  or  pair  of  scis- 
sors. The  ligaments  may  then,  according  to  Eyton,*  be  converted 
into  a  tough,  leathery  substance  by  immersion  in  a  liquid  prepared 
by  making  a  saturated  solution  of  common  alum  and,  when  cold, 
diluting  it  with  an  equal  quantity  of  water,  and  adding  half  aa 
ounce  of  common  salt  for  evei^  half  pound  of  alum.  If  the  bones 
are  free  from  blood,  twenty-four  hours'  immersion  will  be  sufficient; 
large  birds  or  'other  animals  may  require  nearly  a  week.  When 
removed  from  the  solution,  the  bones  must  be  washed  under  a  cu^ 
rent  of  water,  or  in  a  basin,  and  then  allowed  to  dry  in  any  desira- 
ble position. 

It  is  important,  in  preparing  skeletons,  not  to  allow  the  flesh  to 
dry  too  soon  on  the  bones,  or,  at  least,  to  allow  them  to  soak  in 
water  for  a  tiijie  before  drying,  as  the  subsequent  operations  will 
be  rendered  much  easier. 

Greasy  skiUls  or  bones  can  be  readily  cleaned  by  immersion  in 
ether  for  a  length  of  time.  The  ether  should  be  kept  in  a  tight 
jar,  and  every  precaution  taken  to  prevent  undue  proximity  to  a 
light  or  the  fire,  the  vapor  being  exceedingly  explosive.  A  sim- 
pler method  consists  in  boiling  them  in  a  large  quantity  of  water, 
having  a  little  potash  added. 


I  Vm.  PLANTS. 

The  collector  of  plants  requires  but  little  apparatus ;  a  few  quires 
or  reams  of  unsized  paper,  of  folio  size,  will  furnish  all  that  nill  be 

«  Ibis,  1, 1859,  56. 
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needed.  The  specimens  as  gathered  may  be  placed  in  a  tin  box, 
or,  still  better,  in  a  portfolio  of  paper,  until  reaching  home.  Abont 
forty  or  fifty  sheets  of  the  paper  should  be  pnt  into  the  portfolio  on 
setting  oat  on  an  excursion.  Pnt  the  specimens  of  each  species  in 
*  separate  sheet  as  fast  as  gathered  from  the  plant,  taking  a  fresh 
sheet  for  each  additional  species.  On  returning  to  camp,  place 
these  sheets  (without  changing  or  disturbing  the  plants)  between 
the  absorbent  drying  papers  in  the  press,  and  draw  the  straps  tight 
enough  to  produce  the  requisite  pressure.  The  next  day  the  driers 
may  be  changed,  and  those  previously  used  laid  in  the  sun  to  dry ; 
this  to  be  continued  until  the  plants  are  perfectly  dry.  If  paper 
and  opportunities  of  transportation  be  limited,  several  specimens 
from  the  same  locality  may  be  combined  in  the  same  sheet  after 
they  are  dry. 

Place  in  each  sheet  a  slip  of  paper  having  a  number  or  name  of 
locality  written  on  it  corresponding  with  a  list  kept  in  a  memoran- 
dum book.  Record  the  day  of  the  month,  locality,  size,  and  cha- 
racter of  the  plant,  color  of  flower,  fruit,  &c. 

If  the  stem  is  too  long,  double  it  or  cut  it  into  lengths.  Collect, 
if  possible,  half  a  dozen  specimens  of  each  kind.  In  the  small 
specimens,  collect  the  entire  plant,  so  as  to  show  the  root. 

In  many  instances,  old  newspapers  will  be  found  to  answer  a 
good  purpose  both  in  drying  and  in  keeping  plants,  although  the 
unprinted  paper  is  best — the  more  porous  and  absorbent  the  better. 

When  not  travelling,  pressure  may  be  most  conveniently  applied 
to  plants  by  placing  them  between  two  boards,  with  a  weight  of 
about  50  lbs.  laid  on  the  top. 

While  on  a  march,  the  following  directions  for  collecting  plants, 
drawn  up  by  Major  Rich,  are  recommended  : — 

Have  thick  cartridge  or  envelop  paper,  folded  in  quarto  form, 
and  kept  close  and  even  by  binding  with  strong  cord ;  newspapers 
will  answer,  but  are  liable  to  chafe  and  wear  out ;  a  few  are  very 
convenient  to  mix  in  with  the  hard  paper  as  dryers.  This  herb- 
arium may  be  rolled  up  in  the  blanket  while  travelling,  and  placed 
on  a  pack-animal.  The  specimens  collected  along  the  road  may 
be  kept  In  the  crown  of  the  hat  when  without  a  collecting-box, 
and  placed  in  paper  at  noon  or  at  night.  Great  care  should  be 
taken  to  keep  the  papers  dry  and  free  from  mould.  When  there 
is  not  time  at  noon  to  dry  the  papers  in  the  son,  they  should  be 
dried  at  night  by  the  fire,  when,  also,  the  dried  specimens  are 
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p1a<?e(l  at  the  holtoro  of  the  bundle,  making  room  on  top  for 
next  day's  collection.  A  tin  collecting-box  is  very  conrenic 
plants  may  be  pceaerved  for  two  or  three  days  id  one  if  kept  dump 
Hnd  cool.  It  is  alBO  conveoieiit  in  collecting  land-thtSt,  whicb  it 
generolly  considered  part  of  a  botanist's  duty,  A  collector  shoald 
also  always  be  provided  with  plenty  of  ready-made  seed-papen.  Dot 
only  for  preserving  seeds,  but  mosses  and  Diinate  plaota.  Many 
seeds  and  froits  cannot  be  pat  in  the  herbarium,  particiilarly  if  of  j 
Hucculent  nature,  causing  monldiness,  and  others  form  irregnlaril 
and  ine(|Qalities  in  the  papers,  thus  breaking  specimens 
small  ones  and  seeds  to  drop  out.  Fruits  of  this  kind  sboald 
nuroberod  to  correspond  with  the  specimen,  and  kept  in  the  saddle* 
baps,  or  some  such  place.  It  is  necessary,  in  order  to  make  good 
specimens,  to  avoid  heavy  pressure  and  keep  the  papers  weJl  dried, 
otberwise  they  get  mouldy,  turn  black,  or  decay. 

The  seeds  and  fruits  of  plants  should  be  procured  wbeoeTer 
practicable,  and  slowly  dried.  These  will  often  serve  to  reprodoce 
a  species  otherwise  not  transportable  or  capable  of  preservation. 

On  board  ship,  it  is  all-important  to  keep  the  collections  from 
getting  wet  with  salt  water.  The  papers  can  generally  be  dried  at 
the  galley.  The  whole  herbarium  should  be  exposed  to  the  son  la 
often  as  possible,  and  frequently  examined,  and  the  mould  bru^ed 
off  with  a  feather  or  camel-hair  pencil. 

In  collecting  algie,  corallines,  or  the  branched,  horny,  or  cat 
careous  corals,  care  should    be  taken  to  bring    away  the  entire 
specimen  with  its  base  or  root.     The  coarser  kinds  may  be  drifd 
iri  Ihe  air  (but  not  exposed  to  too  powerful  a  son),  turning  them 
from  time  to  time.     These  should  not  be  washed  in  fresh  water, 
if  to  be  sent  any  distance.     The  more  delicate  species  sboald  bt 
brought  home  in  salt  water,  and  washed  carefully  in  fresh,  thi 
transferred  to  a  sballuw  basin  of  clean  fresh  water,  and  tloated  oi 
A  piece  of  white  paper  of  proper  ^ze  is  then  slipped  undetnt 
and  raised  gently  out  of  the  water  with  the  specimen  on  iia  up| 
surface.     Afler  finally  adjusting  the  branches  with  a  sharp 
or  brush,  the  different  sheets  of  specimens  are  to  be  arranged 
tween  blotters  of  bibulous  paper  and  cotton  cloth,  and  snt|joDl 
to  gentle  pressure.     These  blott«rs  nmet  be  &«qiieiitly  ehai 
lill  the  specimens  ar«  dij- 
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S  IX.  MINERALS  AND  FOSSILS. 

The  eollections  In  mineralogy  and  palflBontologj  are,  amonget 
all,  those  which  are  most  easily  made ;  whilst,  on  the  other  hand, 
their  weight,  especially  when  travelling,  will  prevent  their  being 
gathered  on  an  extensive  scale. 

All  the  preparation  nsaally  needed  for  preserving  minerals  and 
fossils  consists  in  wrapping  the  specimens  separately  in  paper,  with 
a  label  inside  for  the  locality,  and  packing  so  as  to  prevent  rubbing. 
Crumbling  fossils  may  be  soaked  to  advantage  in  a  solution  of 
glne.  Melted  wax  also  answers  an  admirable  pnrpose  in  the  case 
of  bones. 

Fossils  of  all  kinds  should  be  collected.  Minerals  and  samples 
of  rocks  are  also  desirable.  The  latter  should  be  properly  selected, 
and  cot  to  five  by  three  inches  of  surface  and  one  to  two  inches 
thick. 

The  vertebrate  fossils  of  North  America  are  of  the  highest  in- 
terest to  naturalists.  These  are  found  in  great  abundance  in  the 
regions  known  as  "Mauvaises  Terres,''  or  "Bad  Lands,"  and 
occurring  along  the  Missouri  and  its  tributaries,  White  River, 
Milk  River,  Platte,  Eau  qui  Court,  &c.  The  banks  and  beds  of 
these  and  other  streams  likewise  contain  rich  treasures  of  fossil 
bones.  Similar  remains  are  to  be  looked  for  in  all  caves,  peat 
bogs,  alluvial  soil,  marl-pits,  fissures  in  rocks,  and  other  localities 
throughout  North  America.  Single  teeth,  when  found,  should  be 
carefully  preserved. 

The  floor  of  any  cavern,  if  dug  up  and  carefully  examined,  will 
generally  be  found  to  contain  teeth,  bones,  &c.  These,  however 
similar  in  appearance  to  recent  or  domesticated  species,  should  be 
careftilly  preserved. 

Specimens  ought  to  be  tightly  packed  up  in  boxes,  taking  care 
that  each  one  is  wrapped  up  separately,  in  order  that  the  angles  or 
any  crystalline  surfaces  should  not  be  destroyed  by  transportation ; 
their  value  depending  upon  their  good  condition.  The  same  pre- 
caotions  will  be  required  for  corals.  The  interstices  between  the 
spedmens,  in  the  box  or  cask,  may  be  occupied  by  sand,  shavings, 
hmy,  eotton,  or  other  soft  substance.  Sawdust  is  considered  ob- 
jectionable on  account  of  its  settling  too  much.  It  is  absolutely 
eiwuttttl  that  no  cavity  be  left  in  the  vessel  or  box. 
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S  X.  MINUTE  MIOROSGOPIO  0R0ANISM8. 

It  18  Tery  desirable  to  procure  specimens,  from  manj  localities, 
of  the  varioas  forms  of  microscopic  animals  and  plants,  not  only 
on  account  of  their  intrinsic  interest,  but  for  their  relation  to  im- 
portant general  questions  in  physical  and  natural  science.  These 
will  almost  always  be  found  to  occur  in  the  following'  localities : — 

1.  In  all  light-colored  clays  or  earths,  as  found  in  peat  bogs, 
meadows,  soils,  &c.,  particularly  when  these  are  remarkably  light. 

2.  In  the  mud  from  the  bottom  of  lakes  and  pools.  A  small 
handful  of  this  mud  or  of  the  conferroid  vegetation  on  the  bottom, 
if  dried  without  squeezing,  will  retain  the  Diatomace®  and  Des- 
midiee. 

3.  In  the  mud  (dried)  firom  the  bottom  and  along  the  margins 
of  streams  in  any  locality.  The  muds  fi^m  brackish  and  from 
fresh  waters  will  differ  in  their  contents. 

4.  In  soil  from  the  banks  of  streams.  The  surface  and  subsoils 
should  both  be  collected. 

5.  In  the  soundings  brought  up  firom  the  J>ottom  of  the  sea  or 
lakes.  These  should  be  collected  from  the  greatest  possible  depths. 
If  an  armature  be  used  to  the  lead,  it  should  be  of  soap  rather 
than  fatty  matter,  as  being  more  readily  removed  from  the  organ- 
isms. The  mud  which  adheres  to  anchors,  to  rocks,  &c.,  below 
At^A-water-mark,  as  well  as  below  /oir-water,  should  also  be  care- 
fully gathered. 

6.  In  bunches  of  damp  moss  from  rocks,  roofs  of  houses,  trees, 
about  pumps,  &c. 

7.  In  the  deposits  in  the  gutters  and  spouting  of  roofs  of  houses. 

8.  In  the  dust  which  at  sea  collects  upon  the  sails  or  deck  of 
vessels.  When  not  in  sufficient  quantity  to  be  scraped  off,  enough 
may  be  obtained  for  examination  by  rubbing  a  piece  of  soft  clean 
paper  over  the  surface  affected. 

Specimens  of  all  these  substances  should  be  gathered,  and,  when 
moist,  dried  without  sqtieezing.  The  quantity  may  vary  from  a  few 
grains  to  an  ounce,  depending  on  the  mode  of  transportation  to  be 
adopted.  Every  specimen,  as  collected,  should  have  the  date,  hh 
cality,  depth  below  the  surface,  collector,  SfC,  marked  immediately 
upon  the  envelop. 

It  is  also  desirable  to  collect  filterings  from  river,  brackish,  and 
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sea-waters.  To  do  this,  take  a  circular  piece  of  filtering-paper, 
six  inches  or  thereabouts  in  diameter  (blotting-paper  will  answer 
if  the  other  cannot  be  procured).  Pass  a  qaantity  of  the  water, 
Tarying  with  its  turbidity  from  a  pint  to  a  gill,  through  the  paper, 
and  allow  this  to  dry.  Mark  the  paper  or  its  envelop  with  the 
amount  of  water  passed  through,  date,  place,  &c.  It  is  desirable 
to  have  specimens  thus  prepared  for  every  locality  and  for  every 
month  in  the  year.  They  may  be  sent,  as  well  as  light  packages 
of  dried  muds,  &c.,  by  mail,  and  should  be  transmitted  as  speedily 
as  possible.  Unless  the  operation  can  be  performed  by  an  expe- 
rienced hand,  the  weighing  may  be  dispensed  with. 

When  the  water  of  lakes  and  ponds  has  been  rendered  turbid  by 
minute  green  or  brown  specks,  these  should  be  gathered  by  filtration 
through  paper  or  rag,  which  may  then  be  dried,  or,  still  better, 
this  matter  may  be  scraped  off  into  a  small  vial  of  alcohol. 


{  XL  ON  THE  COLLEOnON  AND  PRESERVATION  OP 

MARINE  mVBRTEBRATBS.* 

* 

CLA8SiTiOATiON.»-The  auimals  inhabiting  the  sea,  excluding  the 
fishes  and  othet  vertebrates,  may  be  divided,  for  convenience,  into 
gipups,  as  follows :  1st  Crustacbans,  including  crabs,  hermits  or 
soldier  crabs,  lobsters,  langoustes,  cray-fish,  eauieronet,  shrimps, 
prawns,  sand-hoppers,  beach-fleas,  whale-lice,  sea-creepers,  pill- 
balls,  fish-lice,  sea-spiders,  water-fleas,  gill-suckers,  and  other  para- 
sites on  fish,  ulso  barnacles.  2d.  Annslids,  including  all  kinds 
of  sea-worms,  some  of  which  hide  among  seaweed  and  pebbles, 
but  most  of  which  live  in  mud  or  sand,  many  having  tubes.  3d. 
CxPHALOPODS,  or  cuttle-fishes  and  squids.  4th.  Naked  Molluscs, 
or  sea-slugs.  5th.  Shells,  both  bivalve  and  univalve.  6th.  Tuni- 
0ATB8,  vulgarly  called  **  sea-squirts,"  consisting  simply  of  leathery 
balls  or  sacks  of  various  shapes,  with  two  apertures,  often  occurring 
in  compound  forms.  7th.  Brtozqans,  or  those  minute  coral-like 
incrustations  found  on  seaweeds,  stones,  and  old  shells.  8th.  Holo- 
ybubiams,  those  worm-like  or  slug-like  echinoderms  like  the  biche- 
le-mer  or  trepang.  9th.  Eohini,  sea-eggs  or  sea-urchins,  most  of 
wUeh  resemble  chestnut  burrs,  being  covered  with  spines.  10th. 
and  star-fishes  of  all  kinds.    11th.  Poltps,  including 

«  Prepared  Yxj  Mr.  Wm.  Btimpioii. 


^■md  corfkllines,  aod  those  minute  aoimala  from  wliicb  the 
e  are  developed.     And  I2th.  SpoNOEB. 

LooAiJTisB  AND  Statiokb. — Where  the  retreat  of  the  tide  li 
BufticieDt,  tlie  sea-shore  always  affords  the  best  field  for  the  G<rf- 
leclor,  and  Ihe  specimeiis  geoerallv  increase  ia  Damber  asd  intereit 
in  pro)>oriioQ  as  we  approximate  to  low- water-mark.  Nevertbe- 
ie&s  the  whole  area  should  be  searubed,  as  each  species  had  it* 
peculiar  range,  aud  many  forms  can  li?B  only  where  they  are  «■ 
posed  to  the  air  for  a  greater  part  of  the  time  each  day.  The 
groand  maj  be  either  mnddy,  sandy,  weedy,  gravelly,  stony  or 
rocky,  and  the  animals  inhabiting  each  kind  of  ground  will  Ire 
foQnd  to  he  more  or  lesa  peculiar  to  it,  and  rarely  to  occur  on  tbe 
others.  Sand  and  mad  are,  however,  so  similar  in  character  Ihst 
their  denizens  are  nearly  the  satue,  thongh  some  prefer  the  clearer 
waters  which  flow  over  sand,  to  the  turbid  tide  which  deposit) 
mud.  But  few  specimens  will  be  found  on  the  surface  of  socb 
groand,  aUhuogh  the  little  pools  lying  upon  it  should  be  scooped 
with  Ihe  dip  net  for  shritups,  etc.,  bat  it  is  only  by  the  spad«  thai 
iu  true  riches  can  be  developed.  By  diggiug  in  spots  indicated 
by  small  holes,  a  great  number  of  worms,  boring  crustaceans,  a 
btralres  may  always  be  foand.  Weedy  ground  is  so  called  l 
the  abundance  of  eel-grass  and  sea-weed  which  covers  it. 
weeds  should  bo  examined  carefully  for  small  shells  and  crusta 
perhaps  the  best  method  of  doing  this  being  to  wash  quaatJtiel 
the  weed  in  a  bucbet  of  water  and  examine  the  sediment. 
ground  is  not  generally  very  rich  in  animal  life,  but  will  r 
examination,  as  small  crabs  are  fond  of  larking  among  the  pebblic. 
Slony  ground  is  by  far  the  richest  of  all.  Whererer  there  art 
Btones,  particularly  flat  ones,  about  large  eoongh  to  afford  a  mode- 
rate degree  of  exercise  to  a  common  sised  man  in  turning  them 
over,  there  the  zoologist  can  never  fail  to  fill  his  basket  and  boitles; 
for  beneath  these  stones  myriads  of  rare  and  beautiful  species  relirs 
fur  moisture  and  protection  during  the  retreat  of  the  tide.  Jlodty 
ground  should  be  searched  cbieSy  in  the  pools  and  crevices. 

Littoral  or  sea-shore  investigations  should  be  carried  ou  not  only 
in  the  bays,  harbors,  and  creeks,  but  ou  the  ocean  beach,  la  etch 
locality,  to  get  at  a  true  idea  of  its  fauna,  as  tbe  respective  animili 
will  be  found  differcut. 

QaBDaiNa. — A  large  proportion  of  tbe  marine  inveriebralea  oev« 
Approach  the  shore  closely  enough  to  be  left  exposed  by  the  tt 
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and  these  can  only  be  obtained  with  certainty  and  facility  by  means 
of  the  dredge.  This  consists  of  a  rectangular  frame  of  iron,  the 
longer  sides  of  which  are  sharpened  in  front  and  bereled  outward 
a  litUe.  Along  the  back  of  the  frame  holes  are  perforated  for  the 
attachment  of  a  fine  meshed  net,  and  to  the 
short  sides  handles  are  hinged,  which  may 
be  folded  down  in  packing.  There  should 
be  a  ring  at  the  end  of  each  handle,  and 
through  these  rings  the  rope  may  be  passed 
when  the  handles  are  raised,  which  will  be 
found  a  simple  and  sufficiently  safe  method 
of  fastening  the  dredge  for  use.  A  weight 
should  be  attached  to  the  rope  two  or  three 
feet  in  front  of  the  dredge,  which  is  nsefhl 
in  sinking  and  keeping  it  in  proper  position 
when  operating  in  deep  water.  On  each  of 
the  longer  sides  of  the  frame  there  should  be 
a  leather  flap,  attached,  for  the  protection  of 
the  net  The  following  are  conTenient  di- 
mensions for  the  apparatus :  Frame,  a,  a,  30 
inches  long  by  10  inches  broad,  of  bar-iron, 
1^  inches  wide  and  one-fifth  of  an  inch  thick. 
Handles,  h,  h,  each  17  inches  long,  of  half-inch  rod-iron.  Bag,  e, 
three  feet  long,  of  mesh  as  fine  as  can  be  got,  and  strong  twine ; 
size  of  aperture  rather  larger  than  that  of  the  frame.  Rope,  c,  20  to 
200  fathoms  to  suit  the  depth  of  water.  Weight,  d,  51bs. ;  an 
iron  window-weight  answers  the  purpose,  and  is  much  cheaper 
tiian  lead. 

The  dredge  should  be  carefully  cast  mouth-downward,  that  the 
tail  of  the  net  may  not  foul  the  handles  or  scythes.  No  precise 
directions  can  be  given  as  to  the  amount  of  scope  of  warp  to  be 
let  out ; — about  twice  the  depth  of  water  is  generally  sufficient,  but 
this  should  be  diminished  or  increased  in  proportion  as  the  dredge 
nips  too  hard  or  slides  too  easily  over  the  ground,  which  nfay  be 
Teadily  determined  by  feeling  the  rope.  The  dredge  is  liable  to  be 
caught  on  rocky  bottoms.  When  the  check  is  felt,  it  is  usually 
^iily  necessary  to  heave  in  a  portion  of  the  warp,  but  sometimes 
tte  boat  must  be  put  about  and  run  in  an  opposite  direction. 

All  bottoms  should  be  searched  with  the  dredge,  but  gravelly 
iMly  ground  will  be  found  most  productive.    The  boat  may 
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be  propelled  by  sails  if  sufficient  care  be  taken  to  gradaate  the 
amount  of  canvas  to  the  strength  of  the  wind,  in  order  that  the 
dredge  may  more  slowly  over  the  bottom.  Oars  are  safer,  if  the 
force  is  at  command ;  and  in  a  tide-way,  the  tide  alone  may  move 
the  boat  with  sufficient  power,  the  rope  being  made  fast  amidships, 
or  towards  the  bows,  according  to  the  strength  of  the  corrent 
Dredging  may  be  carried  on  at  all  depths  inside  of  200  fathoms. 

Instruments  fob  Golleoting. — ^For  shore  collecting,  a  broad 
flat  basket,  with  jars  or  tin-cans,  of  various  sizes,  for  the  smaller 
and  more  delicate  animals,  which  should  be  brought  home  in  sea- 
water.  A  spade,  trowel,  and  a  strong  knife  for  detaching  limpets 
and  tunicates  from  the  rocks.  A  small  dip-net  is  quite  indispensa- 
ble. In  dredging,  besides  the  baskets  and  botUes,  one  or  more 
buckets  are  necessary,  as  many  of  the  larger  animals,  such  as  star- 
fishes, are  fragile,  and  can  only  be  brought  safely  home  in  sea-water. 
And,  above  all,  there  should  be  wire-sieves  for  washing  out  the 
sand  or  mud  brought  up  from  soft  bottoms. 

Prbsbrvation  of  Spsoibisns. — Alcoholic  fluid  is  the  only  me- 
dium in  which  marine  invertebrates  can  be  properly  preserved,  shells 
and  corals  alone  being  excepted.  Dried  sp^imens  are  always  a 
danger  from  dampness  and  breakage,  and  when  sent  to  the  Museum, 
seldom  reach  their  destination  uninjured.  In  placing  the  specimens 
in  kegs,  cans,  jars,  or  bottles,  a  few  rules  should  be  carefully  ob- 
served :  1st.  Never  crowd  them  too  much ;  a  bottle  should  be  not 
more  than  half  filled  with  specimens,  but  must  be  always  entirely 
filled  with  alcohol.  2d.  Adapt  the  bottles  to  the  size  of  the 
specimens,  placing  small  ones  in  small  bottles,  or,  if  very  minute, 
in  homoeopathic  vials.  3d.  Never  put  soft  and  delicate  forms  with 
hard  or  spinous  ones,  which  would  injure  them  in  any  agitation.' 
Each  jar  or  bottle  should  contain  specimens  from  one  locality  and 
station,  which  should  be  indicated  in  full  on  the  label — the  nature 
of  the  ground,  distance  from  low  water  mark,  and,  if  dredged,  the 
depth  of  water  being  noted.  In  the  larger  kegs  or  cans,  if  speci- 
mens from  more  than  one  locality  are  included,  each  should  bare 
a  parchment  label  attached,  with  the  notes  written  in  ink. 
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CIRCULAR 


TO 


OFFICERS  OF  THE  HUDSON^  BAY  COMPANY. 


The  Smithsonian  Institntion  has  been  engaged  for  several  years 
in  the  prosecution  of  researches  relative  to  the  climatology  and 
natural  history  of  the  continent  of  North  America.  For  this 
purpose  the  voluntary  services  of  a  large  body  of  intelligent 
correspondents,  distributed  throughout  the  entire  territory  of  the 
United  States,  have  been  secured,  from  whom  records  of  changes 
of  the  weather,  and  other  phenomena,  with  facts  and  specimens 
in  natural  history  of  much  interest,  have  been  obtained. 

The  observations  thus  accumulated  have  been  reduced,  and  the 
results  will  shortly  be  published,  both  in  tabular  form  and  on 
maps,  illustrating  the  lines  of  equal  temperature :  of  rain  at  dif- 
ferent points :  the  mean  direction  and  intensity  of  the  wind :  the 
character  of  the  land,  whether  forest  or  prairie,  fertile  or  barren : 
the  distribution  of  various  animals  and  vegetables,  etc.  Reports 
have  been  issued,  or  are  in  preparation,  embodying  detailed 
monographic  descriptions  of  the  Algae,  the  forest  trees,  the  Yerte- 
brata,  insects,  Mollusca,  Crustacea,  &c.,  of  the  continent;  and 
efforts  made  generally  to  furnish  a  full  and  perfect  account  of  its 
natural  and  physical  history. 

In  the  prosecution  of  these  researches,  a  serious  obstacle  has 
been  experienced  in  the  lack  of  sufficient  data  from  the  region 
north  of  the  boundary  line  of  the  United  States,  especially  from 
its  more  northern  portion.  The  isolated  observations  and  collec- 
tions, which  have  from  time  to  time  been  received,  have  proved 
of  great  interest  and  importance ;  but  the  Institution  now  desires 
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to  receive  euBUBiiicatioDB,  if  possible,  from  all  inhabited  portions 
■jt  VoRk  Aaericm,  especially  from  the  stations  of  the  Hon.  Had- 
^oa's  Baj  Company.  And  with  this  view  it  has  obtained  the 
sanction  of  the  proper  authorities  for  an  application  to  the  officers 
oi  uie  Company  for  assistance,  as  shown  by  the  accompanying 
leiter  of  Sir  George  Simpson,  Governor  of  the  H.  B.  Territory. 

The  attention  of  the  friends  of  science  is  therefore  respectfully 
inrited  to  certain  points,  which  will  be  referred  to  more  fnlly 
hereafter.  In  an  accompanying  package  will  be  found  detailed 
ioatmcuona  in  regard  to  making  and  recording  observations,  uid 
it  is  only  necessary  here  to  indicate  a  few  subjects  which  are  of 
ntoro  particular  interest 

UL  The  beginning  and  ending  of  storms  of  wind  and  rain,  and 
the  time  when  the  sky  is  overcast.  Records  of  this  kind  enable 
OS  to  map  the  face  of  the  heavens  over  a  large  surface  of  country, 
and  to  determine  the  extent  of  a  cloud,  or  of  falling  rain,  snow,  &c 

Eksida  the  regular  variations  of  the  meteorological  instruments^ 
special  information  is  desired  as  to  the  occurrence  of  thunder 
storma ;  the  time  of  day  at  which  they  take  place ;  the  direction 
frooa  which  they  come ;  their  duration  and  intensity ;  notice  of 
tree»  or  other  objects  which  may  be  struck  by  lightning. 

id.  Tornadoes,  land  and  water-spouts,  and  whirlwinds.  The 
width  of  the  path  along  which  the  mechanical  effects  are  pro- 
duced ;  th«  direction  of  the  path ;  the  appearance  of  the  tornado 
iU  ;i  distance;  the  motion  of  the  clouds  over  the  head  of  the 
oo^rvt^r  as  the  tornado  approaches  and  as  it  recedes  from  him. 
Noit)  whether  any  electrical  phenomena  are  exhibited,  such  as 
tuuuder,  Hi^htning,  and  luminous  appearances ;  the  mechanical 
oJfecis^  prostration  of  trees,  and  translation  of  heavy  bodies. 

'<Mi.  The  aurora  borealis:  time  of  its  beginning  and  ending; 
limo  of  the  formation  of  arch,  beams,  and  corona ;  and  whether 
lii^r^  i&  a  dark  cloud  below  the  arch ;  and  other  points  mentioned 
in  iho  pamphlet  of  instructions. 

-VtlL  Time  of  early  and  late  frosts,  particularly  first  and  last 
l)«plh  of  ground  frozen,  in  feet  and  inches ;  disappearance  of 
!l\j4»(  from  the  ground. 

C>Ui.  Time  of  closing  and  opening  of  rivers,  lakes,  streams,  &c, 
^1^  ;my  other  phenomena  relating  to  temperature. 

X  ^il^ift  itfUter  of  any  one  of  these  phenomena  carefnlly  m»d^ 


BMj  proTe  of  great  service  In  tracing  tbe  changeB  of  weather  over 
large  districts  of  coantr; ;  for  example,  a  knowledge  of  the  exact 
time  at  which  arioleDt  wind  commences  at  a  particalar  place  may 
enable  nB,  with  similar  observations  at  other  localities,  to  trace 
the  progress  of  the  distnrbance  through  Its  whole  course  from  its 
beginniDg  to  its  ending. 

For  more  detailed  instractions  reference  shonld  be  made  to  tbe 
accompanying  blanks  and  pamphlets. 

Of  the  blank  registers  two  different  classes  are  sent  Those 
marked  Xo.  1  are  intended  to  record  observations  with  all  the 
instmrneDts,  with  spaces  to  include  the  redactions  for  "  Force  of 
Vapor"  and  "  Relative  Humidity,"  which  need  not  be  filled  up 
nnless  the  observer  himself  prefers  to  make  the  calculations,  which 
will  otherwise  be  made  at  the  Institation. 

Blanks  No.  2  are  intended  for  ohnervers  who  hare  no  instru- 
ments, excepting  a  thermometer ;  and  if  this  instrument  be  broken, 
or  the  observer  have  none,  valuable  materials  may  still  be  furnished 
by  filling  up  the  other  colamns,  and  simply  noting  the  beginning 
and  ending  of  warm  and  cold  spells. 

In  the  accompanying  package  will  also  be  found  blanks  for 
recording  periodical  pLenomena  of  animal  and  vegetable  life. 
Snch  records  will  be  of  especial  interest,  as  showing  the  progress 
and  development  of  the  seasons,  and  the  geographical  distribation 
of  species. 

In  tbe  package  will  also  be  found  detailed  instructions  in  regard 
to  the  collecting  and  preparing  objects  of  nataral  history.  Speci- 
mens of  the  different  animals  will  be  particalarly  interesting,  espe- 
cially of  the  small  mammals,  as  mice,  moles,  shrews,  gophers, 
weasels,  rabbits,  gronnd  squirrels,  marmots,  etc.  Good  skies  and 
skulls  of  the  barren  ground  bear,  the  musk  ox,  and  the  reindeer, 
are  much  wanted. 

Attention  is  especially  invited  to  the  collecting  of  eggs  of  any 
ud  all  kinds  of  the  birds  which  may  be  met  with.  Tbe  species 
-of  most  interest  are  the  different  eagles,  hawks,  and  owls,  snipes, 
Hdpiperij,  ploTcr,  gulls,  dui'li^,  loons,  grebes,  etc  Care  should 
Maken,  og  fur  as  |>u$sibie,  to  secure  a  parent  bird  of  each  set 
for  tbe  purpose  of  identifying  tbe  species;  either  the 
ing  preserved,  or  at  least  the  head,  wing,  and  tail. 
''ttaiued,  the  eggs  sbonld  nevertheless  be 


collected,  and  any  information  commanicated  which  may  serve  to 
determine  the  species. 

Skins  of  any  divers  or  grebes  in  fnll  spring  plnmage,  of  the 
large  black  grouse,  of  the  ptarmigan,  or  willow  gronse  (especially 
in  summer  dress),  of  the  different  kinds  of  Canada  or  black-necked 
geese,  and  of  any  waders  in  full  breeding  plumage,  and  in  fact  of 
Arctic  birds  generally,  will  be  very  acceptable. 

The  different  species  of  Salmonidse,  as  salmon,  trout,  whitefish, 
and  grayling,  are  particularly  desired  by  the  Institution.  In  the 
absence  of  alcohol,  these  may  be  skinned  and  dried.  Fishes  of 
all  kinds,  however,  will  be  much  valued. 

Insects  of  all  kinds  will  be  highly  prized,  and,  in  fact,  no  object 
of  natural  history,  however  abundant  and  familiar,  will  be  without 
its  interest  to  the  Institution. 

If  suitable  opportunities  occur  for  the  transmission  of  any  re- 
turns to  these  circulars,  either  of  specimens  or  of  observations, 
they  should  be  sent  directly  to  the  Smithsonian  Institution,  Wash- 
ington, D.  C. ;  if  not,  they  should  be  forwarded  to  the  care  of  the 
Oovernor  of  the  Hon.  Hudson's  Bay  Company. 

JOSEPH  HENRY, 

Secretary  S,  I, 

BxiTHflONiAv  iHBTiTunov,  WASHiiroTOv,  April  20, 1860. 


APPENDIX. 


Hudsok's  Bat  Houbb,  LAOHnrs,  Slat  March,  1860. 
To  the  Officers  of  the  Hudson's  Bay  Company^s  Service, 

Gkntlemen  :  Having  been  applied  to  by  the  Secretary  of  the 
Smithsonian  Institution  of  Washington,  for  permission  to  invite 
the  assistance  of  the  Company's  officers  in  conducting  observa- 
tions, having  for  their  object  the  development  of  the  physical  and 
natural  history  of  the  northern  part  of  this  continent,  I  have  very 
cheerfully  acceded  to  the  request,  and  take  the  present  means  of 
commending  the  object  in  view  to  your  favorable  consideration. 

You  are  well  aware  of  the  desire  of  the  Company  to  promote 
the  interests  of  science  by  all  the  legitimate  means  in  its  power. 
In  the  present  case,  where  so  much  may  be  done  by  systematic 
and  conjoined  action,  over  a  widely  extended  territory,  it  will  be 
gratifying  to  learn  that  information  and  materials  of  a  valuable 
character  have  been  supplied  from  the  stations  of  the  Company, 
and  by  the  industry  of  its  officers. 

The  accompanying  circular  and  instructions,  from  Professor 
Henry,  will  explain  more  fully  the  objects  of  the  Institution,  and 
will  be  found  to  embrace  all  necessary  information  for  your 
guidance. 

I  am,  gentlemen, 

Your  obedient  servant, 

G.  SIMPSON. 
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SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


INSTRUCTIONS 


<x.^ 


COLLECTING  NESTS  AND  EGGS  OF  NORTH 
AMERICAN  BIRDS. 


INTRODUCTORY  REMARKS. 

Thk  SmithsoDiaa  Inetitation  is  desirous  of  collecting  u  foil 
a  eeries  as  possible  of  the  nests  and  eggs  of  birds  of  North  Ame- 
rica, with  tbe  view  not  only  of  exhibiting  tbem  in  its  mnseam, 
hat  also  to  serve  as  materials  for  a  work  on  North  Americau 
Oology,  to  be  prepared  bj  Dr.  Brewer,  of  BostoD,  and  published 
in  sQccessive  parts  by  the  Institatiou. 

•  This  memoir  is  intended  to  give  an  acconnt  of  the  geographi- 
cal distribation  of  North  American  birds,  bb  well  as  of  tbeir 
habits  and  peculiarities  daring  the  breeding  season,  and  to  be 
accompanied  as  far  as  possible  by  accnrate  Ggnres  of  the  princi- 
pal varieties  of  the  egg  of  each  species,  based  upon  photographic 
drawings.  Of  this  work,  the  first  part,  embracing  the  Saplorei 
(vultures,  eagles,  hawks,  and  owls),  and  FUnrottrtM  (swallows, 
swifts,  and  goatsnckers),  has  already  been  published. 

The  object  oontemplated  by  tbe  Inetitotion  ii  thus  not  merely 
to  procure  epedmens  of' eggi  not  pnvloiiilj  In  its  mnsenm,  bat 
also  to  obtain  positive  evideuce  »»  tn  the  limits  within  which 
each  species  rears  its  young.  For  this  reason  it  rcspectfniiy 
invites  donations  from  all  parts  of  tbe  country  of  as  many  kinds 
of  nests  and  eggs  ae  can  be  obtained,  with  tlie  exception  of  a 
few  of  the  very  commonest  specie*  fa«re«ft«r  mcntioDed ;  and  ask.4 
that  especial  attention  may  be  dlfPltrt WWrt  (Dtliing  the  col- 
lection as  compk^l«  as  posnU^j^^^^^^^^^K^f  duplicate 
eggs  of  all  kinds,  i 
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exchanges  of  the  Institntion,  and  in  snpplying  other  cabinets, 
no  fear  need  be  entertained  of  sending  more  than  enough  for  the 
purposes  in  view. 

The  eggs,  of  which  a  single  set  only  need  be  collected  for  the 
present,  are  chiefly  those  of  the  eastern  bluebird  {StaUa  nalis)^ 
the  robin  {Thtrdus  migratortus),  the  cat-bird  {Mimus  carolinen^ 
sis)f  the  red-winged  blackbird  (Agelaius  phoeniceus),  and  the 
crow  blackbird  (Quiscalus  versicolor).  Those  to  which  particu- 
lar attention  should  be  paid  as  groups,  are  the  eagles,  hawks, 
owls,  woodpeckers,  small  waders,  ducks,  &c.,  of  all  portions  of 
the  country ;  but,  as  stated,  all  kinds  of  eggs,  and  particularly 
those  from  the  regions  west  of  the  Mississippi,  and  from  the 
northern  parts  of  America,  are  desired.  A  subjoined  list  em- 
braces the  species  more  particularly  desired  by  the  Institution  ; 
especially  those  having  an  asterisk  prefixed,  which  are,  with 
few  exceptions,  entirely  unknown  to  science.  The  numbers  in 
the  list  refer  to  a  printed  catalogue  of  North  American  birds, 
published  by  the  Institution,  which  will  be  sent  to  any  one  who 
proposes  to  collect  eggs  for  its  museum. 

The  attention  of  collectors  and  correspondents  is  particularly 
invited  to  eggs  of  the  following  easily  identified  and  well-known 
birds:  The  California  condor  or  vulture  (Cathartes  caHfomiO' 
nus)^  and  the  golden  or  ring-tailed  eagle  {Aqnila  canadensis) ; 
the  swallow-tailed  hawk  {Nauclerus  furcatus),  the  black-shoul- 
dered hawk  (Elanus  leuctirus)^  and  the  Mississippi  kite  (Ictinta 
plumbea),  of  the  Southern  States ;  the  duck  hawks  (Falco 
anatunij  etc.),  and  the  speckled  partridge  hawk  {F.  candtcans), 
of  the  North.  All  the  black  and  other  Rocky  Mountain  hawks ; 
all  the  owls,  especially  those  breeding  in  the  North,  as  also  the 
burrowing  owls  of  the  West ;  the  ivory-billed  woodpecker 
(Picus  principalis)^  the  red-shafted  flicker  of  the  West  (Coiaptes 
mexicanus),  the  Rocky  Mountain  bluebird  (Sialia  arctica) ;  all 
the  warblers  ;  the  Bohemian  wax-wing  (Ampelis  garrulus),  the 
violet  green  swallow  {Hirundo  thalctssina) ;  the  black  swifts  or 
swallows  of  the  Rocky  Mountains  and  the  Northwest ;  the  Rocky 
Mountain  wrens  and  nuthatches;  the  Canada,  Steller's  and 
Rocky  Mountain  jays  generally,  including  the  Pifiolero ;  the 
band-tailed  pigeon  of  the  Rocky  Mountains  and  West  (Oobtmba 
fasciata) ;  the  New  Mexican  and  Rocky  Mountain  wild  turkey 
(^Meleagris  mexicana)  ;  the   dusky   or   black  mountaiii  gram 
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(Tetrao  ohscurus)]  the  sproce  partridge  (Teirao  canadensis) ,  and 
all  other  grouse  and  pheasants ;  all  the  crested  quails  or  par- 
tridges of  Western  Texas  and  New  Mexico  ;  the  white  prairie  or 
whooping  crane  (Grus  americand)  ;  the  coarlan,  water  hen,  or 
crying  bird  of  Florida  {Aramus  giganteus)^  all  the  snipes,  sand- 
pipers, plovers,  curlews,  ducks,  geese,  swans,  gulls,  and  terns  of 
the  interior,  as  well  as  the  different  flycatchers,  sparrows,  etc. 

The  following  details  furnished  by  Dr.  Brewer,  are  believed  to 
contain  the  most  important  instructions  necessary  for  the  prepa- 
ration and  preservation  of  oological  collections  : — 

INSTRUCTIONS  FOR  COLLECTING  AND  PRESERVING. 

The  nests  of  birds  are  to  be  sought  for  in  all  localities  and  in 
various  months  of  the  year  according  to  the  latitude,  May  and 
June  being  generally  the  most  productive.  Many  of  the  rapa- 
cious birds,  however,  begin  to  lay  much  earlier  in  the  middle 
States,  even  in  February  and  March.  This  is  especially  the 
case  with  the  bald  eagle,  great-horned  owls,  etc.  Others  again 
will  be  found  breeding  in  July  and  August. 

When  a  nest  containing  eggs,  or  one  newly  constructed,  is 
discovered,  it  should  not  be  disturbed,  if  possible,  before  the 
parents  have  been  observed  hovering  around  or  near,  and  thus 
identified.  If  the  species  cannot  be  otherwise  positively  deter- 
mined, and  generally  in  any  case,  a  parent  bird  should  be  secured, 
and  either  the  whole  skin  be  prepared,  or  a  portion — as  the  head 
and  wing — preserved  for  identification.  The  bird  may  also  be 
thrown  into  alcohol,  and  thus  easily  kept 

The  services  of  boys  and  other  persons  on  farms,  plantations, 
&c.,  may  be  called  to  great  advantage  into  requisition  in  col- 
lecting eggs.  Whenever  they  have  found  a  nest,  however,  it 
should  not  be  disturbed  before  information  is  communicated  to, 
and  the  spot  visited  by  some  one  competent  to  determine  the 
species,  anless  the  parents  can  be  taken  with  the  nest.  No 
pains  should  be  considered  too  great  to  secure  the  certain  iden- 
tification of  each  set  of  eggs.  Horse-hair  snares  arranged 
«boot  a  nest  will  often  secure  the  parent  bird.  If  identification 
1)6  impossible,  however,  the  eggs  should  still  be  preserved,  as 
-the  species  can  usually  be  approximated  to,  if  not  absolutely 
detennined,  by  an  expert  oologist. 


Sometimes  bj  removing  all  tbe  eggs  in  a  nest,  except  one  or 
two,  without  handling  those  left,  qnite  a  large  namber  can  be 
obtained  from  one  pair  of  birds ;  generally,  howerer,  the  nest 
will  be  found  abandoned  on  a  second  visit. 

The  nests  may  not  always  be  removable.  In  sach  cases,  fbll 
mention  of  their  position,  character,  &c.,  should  be  carefbllj 
made.  Nests  constrncted  in  bashes  or  on  trees  nsnally  need  but 
slight  precautions  for  their  preservation  intact.  Those  on  the 
ground  often  require  to  be  secured  against  dropping  to  pieces 
by  a  little  judicious  wrapping,  or  tying  together,  or  even  by  a  few 
coarse  stitches  with  a  thread  and  needle. 

A  little  cotton  packed  in  the  nest  above  the  eggs  will  gene< 
rally  keep  the  latter  whole  until  reaching  home,  unless  subjected 
to  a  violent  shock.  It  will  be  safer,  however,  to  inclose  each 
one  in  an  envelop  of  cotton. 

It  is  absolutely  necessary,  in  all  cases,  to  empty  every  egg  of 
its  contents,  in  order  to  preserve  the  shell  for  cabinet  purposes ; 
and  this  should  be  done  at  the  earliest  moment  possible.  It 
is  accomplished  in  various  ways :  the  simplest,  when  the  egg 
does  not  contain  an  embryo,  being  to  prick  a  small  aperture 
at  each  end,  on  opposite  sides,  with  a  sharp  needle  (a  three- 
cornered  one  answers  best),  or  an  egg  drill,  one  aperture  rather 
the  larger,  through  which  the  contents  are  blown  by  the  appli- 
cation of  the  mouth  at  the  other.  Delicate  eggs,  however,  when 
fresh,  can  be  best  emptied  by  suction,  a  small  quantity  at  a  time 
of  the  contents  being  drawn  into  the  mouth,  and  then  discharged. 
Kuropean  collectors  generally  make  two  apertures  near  the  ex- 
tremities, that  towards  the  blunt  end  the  larger;  or  else  a  single 
hole  in  the  side  through  which  the  contents  are  emptied  by  the 
blowpipe  or  syringe.  This  is  much  the  better  way,  when  a 
blowpipe  can  be  procured. 

Should  there  be  an  embryo  in  the  egg,  or  should  the  contents 
liave  become  thickened  by  long  standing,  it  will  be  necessary  to 
make  a  larger  apertnre  in  the  side  by  cutting  out  a  circular 
piece  of  shell  carefully  with  the  needle  or  drill.  A  smaller  hole 
may  then  be  made  opposite  to  this,  at  which  to  apply  the  mouth 
in  blowing,  or  the  embryo  may  be  picked  out  through  a  single 
hirge  hole.  It  will  be  of  much  interest  to  preserve  all  embryos 
in  alcohol  for  further  investigation.  The  discharge  of  the 
cou tents  of  the  egg  is  facilitAted  by  the  ose  of  a  small  blow- 


pipe  or  tabe,  the  smaller  end  so  fine  as  to  enter  tbe  smaller 
aperture.     A  stream  of  water  injected  by  the  month  throngh 
the  tnbe  into  the  apertnrc  will  be  found  an  expeditious  method 
of  emptying  the  egg,  but  it  must  be  conducted  very  carefully. 
When  a  large  hole  is  made,  the  tube  may  be  directed  throngh 
it  to  the  opposite  side  of  the  egg,  and  a  current  of  water 
forced  in  this  will  soon  discharge  the  contents.     A  syringe, 
with  slender  fine  point,  will  be  found  an  exceedingly  conve- 
nient instrument,  as  a  discharge  of  water  through  the  pipe 
into  the  egg  will  empty  it  very  rapidly,  and  serve  to  wash  the 
inside  afterwards.     Great  care  must,  however,  be  exercised  not 
to  use  much  force  or  haste  in  this,  as  there  is  much  danger  of 
bursting  the  egg.     When  practicable,  the  white  membrane,  the 
edge  of  which  usually  protrudes  from  the  opening  after  the 
liquids  are  forced  out,  should  be  seized  with  a  p&ft  of  forceps 
and  pulled  out,  as,  if  left,  it  may  discolor  the  egg,  and  will 
always  attract  insects.     If  not  too  small,  the  egg  should  then  be 
partly  filled  with  water,  by  means  of  the  tube  or  syringe  (or  by 
laying  one  hole  against  a  saucer  of  water  and  sucking  through 
the  other),  and  carefully  rinsed  out.     Ahef  the  water  is  again 
blown  out,  the  egg  may  be  allowed  to  dry  by  placing  the  larger 
hole  downwards  on  blotting  or  absorbent  paper  or  cloth.   When 
dry,  the  eggs  should  be  replaced  in  the  nest,  or  laid  carefully 
away,  care  being  taken  to  add  a  number  or  other  mark  showing 
tbe  locality,  position  of  the  nest,  whether  on  the  ground,  or  in  a 
bush  or  tree,  etc.,  date,  collector,  and  supposed  species,  as  well 
as  relationship  to  an  embryo  removed,  or  to  any  portion  of  the 
parent  preserved.     It  will  in  most  cases  be  best  to  give  exactly 
the  same  number  to  nest,  eggs,  embryo,  and  parent  belonging 
together.     This  mark  may  be  made  neatly  on  the  eggs  (best 
with  ink  and  a  quill  pen).     A  record  book  showing  what  has 
been  taken  and  preserved,  with  dates  and  explanatory  remarks, 
should  always  be  kept. 

In  making  the  apertures  in  eggs  that  have  peculiar  markings, 
care  should  be  taken  to  select  some  inconspicuous  spot  that  will 
leave  the  pattern  of  coloration  undisturbed.  Eggs  that  are 
'  cracked  may  be  greatly  strengthened  by  pasting  tissue  or  other 
ihia  paper  along  the  line  of  injury,  or  what  is  easier,  and  in 
most  eases  even  better,  by  brushing  collodion  along  and  over 
•  the  eraeki.    It  is  often  well  to  cover  the  punctures  or  holes  cnt 
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ont,  especially  if  large,  with  thin  paper  or  silk  or  goldbeaters' 
skiD.  If  a  piece  be  removed,  it  can  nsaallj  be  easily  replaced 
and  kept  in  by  pasting  thin  paper  over  it  and  the  line  of 
separation,  or  around  the  latter. 

Notwithstanding  the  apparent  fragility  of  eggs,  a  very  little 
experience  will  enable  any  one  to  empty  them  of  their  contents 
with  great  ease  and  safety.  The  principal  accident  to  be  guarded 
against  is  that  of  crushing  the  egg  by  too  great  pressure  between 
the  fingers ;  these  should  be  applied  so  as  to  barely  hold  the  egg, 
and  no  more.  If  the  operation  of  emptying  be  performed  over 
a  full  basin  of  water,  the  occasional  dropping  of  the  egg  from 
the  finger  into  the  water  will  be  attended  with  no  harm. 

To  pack  eggs  for  transportation,  each  one  should  be  wrapped 
in  a  light  envelop  of  cotton  and  laid  down  in  layers  separated  bj 
strata  of  cotton.  They  should  be  kept  in  rather  small  boxes  of 
wood,  or  if  pasteboard  be  used,  these  should  always  be  trans- 
mitted in  wooden  boxes,  as  the  eggs  are  thereby  less  likely  to  he 
broken  by  a  sudden  jar  or  shock.  If  the  nest  is  sent  along,  it 
may  contain  the  eggs  belonging  to  it,  each  one  wrapped  in  cot- 
ton, and  the  vacancy  of  the  nest  filled  with  the  same  or  other 
light  elastic  material.  It  will  be  well  to  pin  or  tie  up  each  nest 
in  paper  to  keep  it  secure,  and  to  prevent  entangling  of.  the  ma- 
terials when  several  are  laid  together.  A  temporary  box  may 
often  be  readily  constructed  of  pasteboard,  to  contain  the  more 
delicate  or  valuable  ones. 

Whenever  practicable,  the  embryos  or  young  found  in  the  egg 
should  be  carefully  preserved  in  alcohol,  great  care  being,  of 
course,  taken  to  mark  the  specimens  properly.  The  better  plan 
will  be  to  keep  each  set  in  a  small  bottle  or  vial,  and  a  slip  of 
stiff  paper  or  parchment  placed  inside  with  the  number  or  name. 
Whenever  the  abundance  of  the  eggs  will  authorize  it,  a  large 
number  with  the  young  in  different  degrees  of  development,  even 
as  many  as  fifty  of  a  kind,  should  be  secured.  The  embryos  in 
this  case  need  not  be  removed  from  the  egg,  which  should,  how- 
ever,  be  cracked  at  the  blunt  end  to  facilitate  the  entrance  of  the 
spirit.  Researches  at  present  in  progress  relating  to  the  em-  . 
bryology  of  birds  promise  results  of  the  highest  importance  in 
reference  to  ornithological  classification. 

In  addition  to  the  nests  and  eggs  of  North  Amerioftn  bkdi. 
skins  of  some  species  are  wanted  by  the  Smithsonian  ImH 


for  the  completion  of  its  ornithological  museum,  by  filling  np 
gspa  Id  the  series  or  by  replacing  imperfect  epecimens.  Among 
the  large  groQps  of  birijB,  to  which  attention  is  invited,  are  the 
wandering  oceanic  species  of  both  the  Atlantic  and  Pacific 
GOuts,  SQcb  u  petrels,  shearwaters,  guillemots,  Mother  Carey's 
chickens,  jagers,  gnlls,  terns,  etc. ;  together  with  the  cormorants 
Mid  grebes,  or  divers,  in  their  full  breeding  plumage,  aa  orna- 
mented with  linear  white  feathers,  crests,  ruffs,  etc. 

The  species  of  birds  most  wanted  from  particular  regions  are, 
among  others,  the  following : — 

From  Florida  and  the  SotttAeatttm  JJ.  & — The  flamingo, 
pink  curlew,  scarlet  ibis,  small  black  hawk  (JiotlAramut  tocia- 
hilu),  a  vulture  or  turkey  bnzzard  with  white  markings,  a  blue 
neron  of  the  largest  size  with  white  crest  (Ardea  iBurdemaimi), 
the  large  Florida  crow,  the  suiall  blue  jay,  etc. 
'  From  Texai  and  New  Mexico  — Any  of  the  snmmer  resident 
birds,  especially  those  found  on  or  near  the  Rio  Grande,  with 
their  eggs;  jays,  thmshes,  doves,  hawks,  owls,  orioles,  black- 
birds, crows,  quails  or  partridges,  the  large  white  whooping  or 
prairie  crane  ( Grut  amerieana),  etc.  ' 

From  the  Rocky  Mountain  Segiom. — The  wild  tnrkey  with 
whitish  margin  to  the  feathers  of  the  rump  and  tail  (^MeUagrii 
mexieana) ;  all  the  different  jays,  grouse,  pheasants,  woodpeckers, 
black  swallows,  with  or  without  white  throats;  the  hawks,  espe- 
cially the  large  black  ones. 

From  the  Interior  and  Northern  Portion*  of  the  Continent. — 
The  white  crane  already  mentioned,  the  small  geese,  the  large 
Canada  goose  with  white  extending  from  the  collar  down  the 
throat  {Srmiela  leucolama),  the  larger  trumpeter  swan,  the  rosy 
gull  with  black  bead  (Larui  franilinii),  and  any  other  gulls  and 
t«ms;  the  white  and  speckled  hawks  of  the  arctic  regions,  etc. 

F-om  the  Paeifie  Coaet. — The  large  California  vulture  or 
condor,  any  hawks,  geese,  terns,  thrashes,  magpies,  the  black 
oyster  catcher,  etc. 

A  pamphlet  containing  the  necessary  instractions  for  preserving 
-birds  will  be  forwarded  to  any  one  desiring  it,  upon  application. 
'  JOSEPH  HENRY,  Secretary  S.  L 

fixiTBaoiuji  Issiinraxni,  Jan.  1, 1860. 
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APPENDIX. 


Since  the  preceding  pages  were  set  in  type  an  article  has 
been  received  from  Mr.  Alfred  Newton,  an  eminent  English 
oologist,  detailing  the  elaborate  methods  employed  by  English 
collectors  of  mnch  experience  in  emptying  and  preparing  eggs 
for  the  cabinet.  As  these  methods  invol?e  the  use  of  more  or 
less  complicated  apparatus,  which  will  not  be  generally  procur- 
able by  the  correspondents  of  the  Institution,  the  new  instruo- 
tions  are  commended  particularly  to  the  use  of  those  who  are 
forming  cabinets  for  themselves,  and  are  willing  to  give  the  time 
and  attention  required.  All  correspondents  who  propose  to 
collect  eggs  for  the  Institution  are,  however,  requested  to  read 
carefully  Mr.  Newton's  instructions,  and  to  adopt  his  suggestions 
as  far  as  practicable. 

JOSEPH  HENRY, 

Secretary  S.  I. 
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SUGGESTIONS" 


FOB  FORKIira 


COLLECTIONS  OF  BIRDS'  EGGS 


BY  ALFRED  NEWTON. 


GENERAL  BEMABES. 

The  collecting  of  birds'  eggs  for  scientific  purposes  requires 
far  more  discrimination  than  the  collecting  of  specimens  in 
almost  any  other  branch  of  natural  history.  While  the  botanist, 
and,  generally  speaking,  the  zoologist,  at  home  is  satisfied  as 
long  as  he  receives  the  specimens  in  good  condition,  with  labels 
attached  giving  a  few  concise  particulars  of  when  and  where 
they  were  obtained,  it  should  be  always  borne  in  mind  that  to 
the  oologist  such  facts,  and  even  the  specimens  themselves,  are 
of  very  slight  value  unless  accompanied  by  a  statement  of  other 
circumstances  which  will  carry  conviction  that  the  species  to 
which  the  eggs  belong  has  been  accurately  identified,  an^  the 
specimens  subsequently  carefully  authenticated.  Consequently 
precision  in  the  identification  of  his  specimens  should  be  the 
principal  object  of  an  egg-collector,  to  attain  which  all  others 
must  give  way.  There  are  perhaps  few  districts  in  the  world, 
and  certainly  no  regions  of  any  extent,  whose  faunas  are  so  well 
known  that  the  most  rigid  identification  may  be  dispensed  with. 
Next  to  identifying  his  specimens,  the  most  important  duty  of 
an  egg-collector  is  to  authenticate  them  by  marking  them  in 
some  manner  and  on  some  regular  system  as  will  leave  no  doubt, 
as  long  as  they  exist,  of  their  having  been  obtained  by  him,  and 
of  the  degree  of  identification  to  which  they  were  subjected. 
Neatness  in  the  mode  of  emptying  the  shells  of  their  contents, 
and  other  similar  matters,  are  much  to  be  commended;  they 


render  the  specimens  more  fitted  for  the  cabinet.  But  the  main 
points  to  be  attended  to,  aa  being  those  by  which  science  can 
alone  be  benefited,  are  identiiication  and  authestication. 


IDENTIFICATION. 


Of  c 


e  the  c 


course 
identifying  the  species  lo  wh 
]OM<!;s,  is  to  obtain  one  of  ihe 
trapping.  Bnt  it  Eonietimcs, 
found  to  be  difficult,  from  on 
wary  instincts  of  the  birds,  i 
compelling  the  travelli 


ifuL-lory,  and  often  the  simplest,  way  of 
1  a  neat  of  eggs,  when  found,  be- 
parenla,  by  abooUng,  sunriug,  or 
in  practice,  happens  thai  this  is 
1  cause  or  another — such  aa  the 
r  the  neceasHiea  of  his  poailion 
;ity  of  the 


species  making  him  unwilling  to  destroy  the  individuals.  la 
any  of  tliese  eases  there  is  nothing  to  be  done  but  to  make  as 
careful  an  examination  aa  circa  nistuiices  will  admit  of  the  precise 
sitnation  of  the  nest,  the  materials  of  which  it  is  composed  (sup- 
posing that  the  collector  cannot  bring  it  away  with  him),  and 
accurately  to  surFey  the  sorroauiiing  locality,  lo  observe  by  what 
species  it  is  frequented ;  all  the  particulars  of  which  examinatioa 
and  survey  should  be  fully  noted  down  at  the  earliest  opportunity 
poBsible.  Should,  however,  either  or  both  the  birds  be  killed,  . 
they  abould  be  skinned,  or  at  least  aorae  characteristic  part  of 
each  preserved,*  and  duly  labelled  to  correspond  with  the  in- 
Bcriptioiis  subsequently  put  on  the  eggs,  and  alirayi  with  a 
reference  to  the  collector's  journal  gr  note-book,  wherein  fuller 
details  may  be  found. 

The  oologist  is  especially  warned  not  to  be  misled  by  the  mere 
fact  of  seeing  birds  around  or  near  the  nests.    Many  of  ihe  c: 
family  (  Corvida)  are  great  eaters  of  eggs,  and  mistakes  arc  k 
to  have  originated  From  birds  of  that  kind  being  seen  D 
of  which  they  were  certainly  not  the  owners.     Otfaan 
the  titmice  {Paridie),  though  not  plunderers,  obt&lBnf 
by  incessantly  seeking  it  even  in  the  very  localities  11 


'  Birds  may  be  preBerved  tntire  \>y  airaplj  pODring  (1 
fannel)  t,  tew  drops  of  pgrulis<icoia  acid  down  tiuat  11 
ratiiig  the  festliprB,  egpt^uiBlly  abont  the  vent,  wilh  the  M 
leaving  them  lo  dry  tor  an  Iionr  or  bo,  they  may  b*  w 
and  packed.     (Commaaioaled  by  Mr.  John  Hsnuiwk.) 
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species  build.  It  often  happens,  also,  that  two  different  birds 
have  their  nests  situated  very  close  to  one  another ;  and  if  they 
be  allied  species,  the  collector  may  be  easily  deceived.  Thus,  it 
has  come  to  the  writer's  knowledge  that  the  dunlin  (Tringa 
alpina)  and  the  purple  sandpiper  {Tringa  maritima)  have  had 
their  nests  only  a  few  feet  apart.  At  first  a  pair  of  the  latter 
only  were  seen,  which  by  their  actions  betrayed  their  uneasiness. 
A  short  search  discovered  a  nest  with  four  eggs.  The  observer 
was  one  of  the  best  practical  oologists  then  living,  and  his  eye 
at  once  saw  that  it  was  not  the  nest  which  he  wanted ;  but  a  less 
experienced  man  would  doubtless  have  immediately  concluded 
that  he  had  found  the  eggs  of  the  rarer  species.  Indeed  it  may, 
generally  speaking,  be  said  of  most  birds,  that  whenever  they 
have  nests  of  their  own  they  are  also  acquainted  with  those  of 
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their  neighbors,  which  by  their  actions  they  will  often  betray 
to  the  collector  who  may  be  patiently  watching  them.  Birds, 
again,  will  occasionally  lay  their  eggs — accidentally,  as  it  were — 
in  the  nests  of  other  species,  even  when  they  are  not  of  a  para- 
sitic nature,  as  the  Old  World  cuckoos  {CSictdus,  Eudynamu^ 
and  Oxglophus),  or  the  cow  blackbird  (Molotkrus  pecorU)\  thus 
eggs  of  the  eider  duck  (Somateria  moUUsimd)  have  been  found 
in  the  nest  of  a  gull  (Larus),  and  other  similar  cases  are  on 
•  record,  in  some  of  which,  from  the  species  being  nearly  allied, 
confusion  might  easily  have  arisen,  though  at  the  time  no  doubt 
may  have  occurred  in  the  collector's  mind. 

It  would  be  impossible  in  this  paper  to  treat  of  the  various 
methods  which  may  be  successfully  employed  to  obtain  the  birds 
to  whom  a  nest  belongs,  and,  in  fact,  these  methods  can  gene- 
rally be  only  learned  by  experience.  It  is  sufficient  to  indicate 
here  the  use  of  traps,  snares,  bingles,  or  bird-lime,  in  cases  where 
the  individuals  are  too  shy  to  admit  of  being  shot  by  the  gun  or 
rifle.  Much  may  often  be  gathered  by  the  collector  from  the 
practice  of  the  natives,  especially  if  they  be  savages,  or  half 
civilized.  In  like  manner  it  would  too  much  extend  these  sug- 
gestions to  give  a  detailed  account  of  the  different  ways  in  which 
the  nests  of  birds  are  to  be  found.  The  experience  of  a  single 
season  is  to  most  men  worth  a  whole  volume  that  might  be  writ* 
ten  on  the  subject.  Nevertheless,  a  few  hints  are  given  fortiMT 
on,  which  might  not  occur  to  the  beginner. 
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AUTHENTICATION. 

The  most  complete  method  of  aothenticating  eggs  is  that  of 
writing  in  ink  on  their  shells,  not  only  the  name  of  the  species 
to  which  each  belongs,  but  also,  as  far  as  the  space  will  admit, 
as  many  particulars  relating  to  the  amoant  of  identification  to 
which  the  specimen  was  subjected,  the  locality  where,  date  when, 
and  name  of  the  person  by  whom  they  were  taken,  adding  always 
a  reference  to  the  journal  or  note-book  of  the  collector,  wherein 
fuller  details  may  be  given.  It  is  advisable  to  do  this  on  some 
regular  system,  and  the  following  method  is  suggested  as  one 
that  has  already  been  found  to  work  well  in  practice.  The  «ci- 
entific  names  only  to  be  used,  except  with  a  mark  of  doubt  or 
within  brackets,  when  the  specimens  have  really  been  scUtsfac- 
torily  identified;  and  if  the  identification  has  been  made  by 
obtaining  one  or  both  of  the  parent  birds,  a  memorandum  of  the 
fact  to  be  added,  thus:  "Both  birds  snared;"  "Bird  shot;"  or, 
in  smaller  space,  "Bd.  st."  If  the  identification  has  been  effected 
only  by  obtaining  a  good  view  of  the  birds,  the  fact  should  be 
stated  thus :  "Bird  well  seen,"  "Bird  seen,"  or  "Bd.  sn.,"  as  the 
case  may  be.  For  eggs  not  taken  by  the  collector  himself,  but 
brought  in  by  natives,  or  persons  not  having  a  scientific  know* 
ledge  of  ornithology,  the  locai  name  or  the  name  applied  by  the 
finder  should  only  be  used,  unless  indeed  it  requires  interpreta- 
tion, when  the  scientific  name  may  be  added,  but  aiways  within 
brackets,  thus:  "Tooglee-aiah  {Squatarola  helvetica) ]^^  the  ne- 
cessary particulars  relating  to  the  capture  and  identification 
being  added.  Eggs  found  by  the  collector,  and  not  identified 
by  him,  but  the  origin  of  which  he  has  reason  to  think  he  knows, 
may  be  inscribed  with  the  common  English  name  of  the  species 
to  which  he  refers  them ;  or  if  it  has  no  such  appellation,  then 
the  scientific  name  may  be  used,  but  in  that  cash  always  witli  a 
note  of  interrogation  (?)  after  it,  or  else  the  words  "Not  identi- 
fied." If  the  collector  prefers  it,  many  of  these  particulars  may 
be  iDScribed  symbolically  or  in  short-hand,  but  never  unless  the 
sjitem  nmA  has  previously  been  agreed  upon  with  persons  at 
koaie,  and  it  be  known  that  they  haVe  a  key  to  it.  Each  sped- 
9m$  AtnM  hear  an  inscription ;  those  from  the  same  nest  may 
\%  isaeribed  identically;  but  different  nests,  especially  of  the 
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same  or  nearly  allied  species,  shonld  never  be  so  marked  that 
confusion  can  possibly  arise.  It  is  desirable  to  mark  temporarily 
with  a  pencil  each  egg  as  it  is  obtained ;  bnt  the  permanent 
inscription,  which  should  always  be  in  ink,  should  be  deferred 
until  after  the  egg  has  been  emptied.  The  number  terminating 
the  inscription  in  all  cases  referring  to  the  page  of  the  collector's 
note-book,  wherein  full  details  will  be  found,  and  the  words  or 
letters  preceding  the  number  serving  to  distinguish  between  dif- 
ferent collectors,  no  two  of  whom  ought  to  employ  the  same. 
(The  initial  letter  of  the  collector's  name,  prefixed  to  the  num- 
ber, will  often  be  sufficient.) 

PREPARATION  OF  SPECIMENS. 

Eggs  are  emptied,  with  the  least  amonnt  of  trouble,  at  one 
hole,  which  should  be  drilled  in  the  side  with  such  an  instrument 
as  shown  in  the  sketches  (Jigs.  1,  2,  and  3).*  The  hole  should, 
of  course,  be  proportioned  to  the  size  of  the  egg,  and  the  amount 
of  incubation  it  has  undergone.  Eggs  that  are  hard  sat  upon 
are  more  easily  blown  by  being  kept  a  few  days,  but  the  opera- 
tion must  not  be  deferred  too  long,  or  they  are  apt  to  burst 
violently  immediately  on  being  punctured,  though  this  may  be 
avoided  by  holding  them  under  water  while  the  first  incision  is 
made.  The  hole  being  drilled,  the  lining  membrane  should  he 
cleared  away  from  the  orifice  with  a  penknife  (^g.  14),  by  which 
means  not  only  is  the  removal  of  the  contents,  but  also  the  soh- 
sequent  cleansing  of  the  specimen,  facilitated.  The  small  end  of 
a  blowpipe  (Jigs.  4  and  5)  should  then  be  introduced,  while  the 
other  extremity  is  applied  to  the  mouth,  and  blown  through,  at 
first  very  gently.  If  the  embryo  is  found  to  be  moderately  de- 
veloped, a  stream  of  water  should  be  introduced  by  means  of  a 
syringe  {fig,  T ),  and  the  egg  then  gently  shaken,  after  which  the 
blowpipe  may  be  again  resorted  to,  until  by  the  ultimate  use  of 
both  instruments,  aided  by  scissors  {figs,  8  and  9),  hooks  {fig9, 
10,  11,  and  12),  knives  {figs,  13,  14,  and  15),  and  forceps  {fig. 

I  The  great  object  to  be  attained  is  the  formation  of  a  ciretdar  hole 
with  smooth  edges.  Collectors  not  having  such  a  drill  as  is  here  recom- 
mended, will  find  a  common  nail  or  a  three-cornered  needle  a  luefal 
substitute,  but  they  must  be  used  with  extreme  care. 
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16),  the  contents  are  completely  emptied.  After  this  the  egg 
should  be  filled  with  water  from  the  syringe,  gently  shaken,  and 
blown  out,  which  process  is  to  be  repeated  until  its  interior  is 
completely  cleansed,  when  it  should  be  laid  upon  a  pad  of  blot- 
ting-paper or  fine  cloth,  with  the  hole  downwards,  its  position 
on  the  pad  or  cloth  being  occasionally  changed,  until  it  is  per- 
fectly dry.  During  this  time  it  should  be  kept  as  much  as  pos- 
sible from  the  light,  especially  from  the  sunshine,  as  the  colors 
are  then  more  liable  to  fade  than  at  any  subsequent  time.  In 
the  case  of  very  small  eggs,  when  fresh,  the  contents  may  be 
sucked  out  by  means  of  a  bulbed  tube  (Jig.  6),  and  the  interior 
afterwards  rinsed  out  as  before.  It  is  always  advisable,  as  far 
as  possible,  to  avoid  wetting  the  outside  of  the  shell,  as  the 
action  of  water  is  apt  to  remove  the  ''bloom,"  affect  the  color, 
and  in  some  cases  alter  the  crystallization  of  the  shell.  Conse- 
quently dirt  stains  or  dung  spots  should  never  be  removed. 
While  emptying  the  contents,  it  is  as  well  to  hold  the  egg  over 
a  basin  of  water,  to  avoid  breakage  in  case  of  its  slipping  from 
the  fingers.  Eggs  that  are  very  hard  sat  upon,  of  whatever  size 
they  be,  should  be  treated  in  the  manner  detailed  in  the  accom- 
panying "Description  of  Egg-blowing  Instruments,"  under  the 
head  of  **Jig.  17,"  which  is  a  method  superior  to  any  other  known 
at  present  to  the  writer  for  preventing  injury  arising  to  them. 
Should  the  yelk  of  the  egg  be  dried  up,  a  small  portion  of  car- 
bonate  of  soda  may  be  introduced  (but  with  great  care  that  it 
does  not  touch  the  outer  surface  of  the  shell,  in  which  case  the 
color  is  likely  to  be  affected),  and  then  the  egg  filled  with  water 
from  the  syringe,  and  left  to  stand  a  few  hours  with  the  hole 
uppermost,  after  which  the  contents  are  found  to  be  soluble,  and 
are  easily  removed  by  the  blowpipe,  assisted  by  one  of  the  hooks. 
It  is  almost  unnecessary  to  add,  except  for  the  benefit  of  begin- 
ners, that  the  manipulation  of  the  different  instruments  requires 
extreme  caution,  but  a  few  trials  will  give  the  collector  the 
practice  necessary  for  success.  Those  who  may  still  prefer  to 
blow  eggs  by  means  of  two  holes  are  particularly  requested  not 
to  make  them  at  the  ends  of  the  eggs,  nor  at  opposite  sides ,  but  on  the 
aame  side.  {Jig,  18.)  In  this  case  the  hole  nearest  the  smaller  end 
of  the  egg  should  be  the  smallest,  and  the  contents  blown  out  at 
the  other.  If  the  holes  are  made  at  the  end»  of  the  eggs,  it  not 
only  Tery  much  injures  their  appearance  as  cabinet  specimens, 
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hot  ftlso  prevents  tlieir  exact  dimensions  rrorn  being  sscertaiiH 
accaratelf  ;  and  if  Itiey  are  made  at  oppotile  sidtt,  the  extent 
the  "sbow  Bnrface"  is  thereby  lessened.  Eggs  Bhoold  d 
written  on  nntil  the  Bhella  are  perfectly  dry,  or  the  ink 
found  to  mn.  and  the  inacripiion  will  be  rendered  illegible.  Eggij 
with  chalky  shells,  HQch  as  those  of  the  anis  (Oato/>^a^),ganiiell| 
and  eormoraiits  (PeUeanida),  and  others,  may  be  couveniently 
marked  by  incising  with  a  pin  or  the  point  of  an  egg-drill,  bo 
also  those  of  the  ptarmigans  {Lagopux),  care  being  taken  in  thii 
<ase  to  aelect  the  dark-colored  patches  to  write  npon.  The 
inscriptions  sUonld  always  be  placed  on  tbe  same  side  a«  the  hole 
or  holes,  and  con&ned  within  the  amallest  limits  poEsible.  For 
drilling  the  hole  or  holes  tbe  aide  presenting  the  leaat  character- 
istic markings  sboold  be  selected. 


CONCLUDING  OBSERVATION'S. 

The  beet  allies  of  the  collector  are  the  residents  in  the  connliy, 
whether  aboriginal  or  settlers,  and  with  them  lie  should  always 
endeavor  to  collivale  a  close  intimacy,  which  may  be  assisted  by 
the  offer  of  small  rewards  for  the  discovery  of  nests  or  eg^ri. 
He  shoold,  however,  always  insist  npon  any  nests  found  being 
shown  to  him  in  situ,  and  the  gratnities  paid  should  be  propor> 
tioned  to  his  success  in  identifying  the  species  to  which  they 
belong.     He  should  steadily  refuse  any  but  tbe  most  triUing 
remuneration  for  nests  or  eggs  taken  and  brought  to  bim.    Ai 
n  rule,  the  eggs  of  tbe  different  species  of  plovers  and  sandpipert 
{ChaTadriadm  and  Scolojineidit)  are  those  most  wanted  by  anlo- 
gists  of  all  countries.    These  birds  moetly  breed  In  high  oortb*rn 
latitudes,  bnt  tbey  often  choose  elevated  spots  for  Dealing  Fn 
wore  Bontbern  parallels.     Their  nests  are  nearly  always  diffifnll 
lo  find,  even  when  tbe  birds  are  discovered.     Their  habit  is.  if 
llie  ground  be  at  all  rough  with  herbage,  to  ran  off  tbe  nestfcr 
some  distance  before  taking  wing,  as  the  observer  approKtw; 
if  the  ground  be  bare,  thoy  will  try  to  escape  observallon  by 
squatting  closely  until  Ibey  are  almoal  trodden  npon.     Tbe  bfrt 
method  of  finding  them,  and  indeed  the  nesis  of  some  oiher  (pe- 
des, is  for  the  colle^'tor  to  tonL'tal  himself  near  the  plmm  wlifM 
he  has  reason  to  l..  ^"    »nd  to  eodenvor  Id  m»ul 

the  bird  as  sbe  tL  ■  -"'"g  »  telcaoopc,  if  ibtm- 
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sary ;  but  should  this  fail,  after  giving  her  time  to  settle  herself 
upon  it,  to  fire  off  a  gnu  suddenly,  or  spring  up  and  shout,  when 
the  bird,  in  her  surprise,  will  often  at  once  take  wing  froni  the 
nest,  or  at  least  without  running  many  yards.  To  reach  the 
nests  of  rock-building  birds,  a  man  or  boy  can  be  lowered  by  a 
rope  from  the  top,  when  it  is  accessible.  The  rope  should  alwayg 
be  tied  under  the  arms  of  the  person  lowered,  as  substances, 
detached  from  above  by  the  friction  of  the  rope,  may,  by  fall- 
ing on  him,  stun  him  for  a  moment,  and  cause  him  to  lose  his 
hold.  But  in  all  places  and  at  all  times  an  egg-collector  should 
recollect  that  identifioation  and  authentication  are  his  main 
objects,  to  attain  which  no  trouble  is  too  laborious,  no  care  too 
great 

DESCRIPTION  OP  EGG-BLOWING  IMPLEMENTS. 

Figs.  1,  2,  and  3,  represent  "drills"  for  making  neat  and  cir- 
cular holes  in  the  shell.     These  drills  should  be  made  of  the  best 


rif.  s. 


Fl«.  1.       Fif.  2. 


rift.  1,  S,  S,  utona  slie.    Figar«t  So,  Vb,  enlargsd 


thai  .can  be  procured,  and  of  different  sizes.     Fig.  1  is 
Ibr  the  miallest  eggs,  even  humming  bird's,  up  to  those 
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iay  of  a  robin  (Turdtu  migraiOTiat).  The  grooTei  forming  the 
drilled  snrface  shoald  be  cot  with  a  ehitd.  Fig.  S  will  snit  the 
geaeralitj  of  eggs,  excepting  those  of  verjr  large  birds  and  of 
sea  fowl,  which  nsnally  laj  egga  with  &  strong  bat  soft  shell. 
The  grooves  may  be  cat  either  with  a  chUd  or  ^JiU,  but  if  with 
the  latter,  greater  care  will  be  requiaite  in  its  use.  Fig.  8  is 
intended  for  the  latest  egga,  and  eren  some  of  tbe  smaller  ones 
which  hare  a  chalky  shell,  soch  as  Crotophaga,  The  grooves 
are  cat  with  a  jUe.  In  the  mannbctare  of  all  these  drills  tbe 
greateBt  care  is  necesKary  that  the  grooves  shonld  lie  paraBe!  to 
one  another,  and  that  their  edge*  $hovid  be  imooth.  The  smaller 
tbe  drill,  the  more  acnte  shonld  be  the  angle  it  forms  at  tbe 
point.  The  drills  may  he  fitted  with  handles  or  not  according 
to  fancy.  Those  with  handles  are  less  likely  than  the  others  to 
cramp  tbe  fingers  of  tbe  performer,  an  inconvenience  which  o^en 
caases  breakages. 

N.  B.  A.  separate  sketch  is  given  with  the  enlarged  views  of 
the  end  of  a  drill,  in  order  to  show  more  plainly  the  manner  in 
which  the  grooyes  eh o aid  be  cut. 

Figi.  1  and  5  represent  blowpipes,  for  emptying  eggs.     They 
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are  best  made  of  metal,  and  for  this  purpose  nickel  (or  Ger- 
man silver)  is  preferable,  as  being  less  liable  to  rust  A  col- 
lector should  have  two  sizes,  as  a  large  size  is  not  convenient 
for  small  eggs,  and  a  small  one  causes  loss  of  time  in  blowing 
large  eggs.  They  should  be  made  as  light  as  possible,  or  they 
may  slip  from  the  mouth  and  break  the  egg  being  operated  on. 
The  chief  point  to  be  attended  to  in  their  construction,  is  that 
the  lower  orifice  should  be  as  large  as  the  size  of  the  pipe  per- 
mits. It  is  of  course  necessary  that  they  should  be  perfectly 
smooth  outside,  towards  the  lower  end.  They  may  be  straight, 
although  the  curve  is  preferable. 

Fig,  6  represents  a  tube  for  emptying  small  eggs  by  suction. 
The  bulb  is  to  receive  the  contents  of  the  egg  and  prevent  them 
from  reaching  the  mouth  of  the  operator  and  thus  causing 
nausea.  This  instrument  is  best  made  of  thin  glass,  as  thereby 
it  can  be  easily  kept  clean.  The  same  remark  applies  to  this  as 
to  the  last,  with  respect  to  the  size  of  the  lower  orifice. 

N.  B.  A  piece  of  thin  wire  (Jig  6*),  long  enough  to  pass 
entirely  through  the  tubes,  should  be  always  kept  at  hand  by 
the  operator,  to  remote  obstructions  which  are  likely  to  occur 
from  small  pieces  of  the  embryo,  or  half-dried  yelk,  being  acci- 
dentally drawn  into  the  tubes  or  blowpipes. 

Fig,  7  represents  a  syringe,  which  will  be  found  useful  in 
rinsing  out  the  inside  of  an  egg.  It  may  be  made  of  any  metal, 
though  the  pewter  ones  are  apt,  from  their  weight,  to  be  clumsy. 
Nickel  is  recommended,  as  for  the  common  blowpipes.  The 
lower  orifice  should  be  as  large  as  possible.  The  ring  at  the 
top  should  be  large  enough  for  the  insertion  of  the  operator's 
right  thumb — as  it  must  be  remembered  that  he  has  to  work  it 
nith  one  hand.  The  nozzle,  as  shown  in  the  figure,  is  rather 
too  tapering.  It  should  be  smaller  in  proportion  at  the  upper 
end. 

Figi,  8  and  9  represent  scissors  of  shapes  likely  to  be  fonnd 
very  useful.  Fig,  8  for  cutting  through  the  bones  of  the  embryo 
S^fors  ii  it  extracted,  and  Jig,  9,  for  cutting  off  portions  of  it, 
wMU  U  it  being  extracted  by  one  of  the  hooks  represented  in — 
-  JSgt,  lOy  11,  and  12,  which  should  vary  in  size  from  that  of 
9|A  otdiaaiT  pin  to  that  of  stout  wire.  The  length  of  their 
L^lMiiliftlJ^I!^'^^^  flhoold  be  rather  more  than  the  diameter  of  the 


Fiff.  13  represeota  a  knire  vith  a  crooked  blade,  somewhat  like 
a  bill-hook,  and  maj  be  nseful  in  cnttiog  op  the  embrjo  prior  to 
extraction. 

Figt.  14  and  15  represent.a  peokDife  and  scalpel  with  elon- 
gated blades,  or  shafts,  to  admit  of  their  being  introdQced  into 


the  egg  to  cut  op  the  embryo.  Fig.  H  is  also,  perhaps,  the  btal 
instrument  with  which  to  remove  the  lining  membrane  from  th( 
bole.  This  is  done  hj  inserting  the  blade  perpendicQlsrlj  »ai 
slightl;  scraping  the  edge  of  the  hole,  as  soon  as  it  is  drilled. 

Fig.  16  represents  a  forceps  for  extracting  the  pleoea  «f  tbt 
embryo  when  cut  np.     The  spring  should  not  bs  t 
its   resiliency  may  occasion  breakage.     Th«  | 
sliould  be  roughed  to  prevent  the  piecea  aH- 
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Fig.  lY  shows  a  piece  of  paper,  a  namber  of  which  when 
gummed  on  to  an  egg,  one  over  the  other,  and  left  to  dry^ 
strengthen  the  shell  in  such  a  manner  that  the  instruments  above 
described  can  be  introduced  through  the  aperture  in  the  middle 
and  worked  to  the  best  advantage,  and  thus  a  fully  formed  em- 
bryo may  be  cut  up,  and  the  pieces  extracted  through  a  very 
moderately  sized  hole ;  the  number  of  thicknesses  required  de- 
pends of  course  greatly  upon  the  size  of  the  e^g^  the  length  of 
time  it  has  been  incubated,  and  the  stoutness  of  the  shell  and  the 
paper.     Five  or  six  is  the  least  number  that  it  is  safe  to  use. 

Fig.  17.  Fig  19. 


Katanl  vize. 

Each  piece  should  be  left  to  dry  before  the  next  is  gammed  on. 
The  slits  in  the  margin  cause  them  to  set  pretty  smoothly,  which 
will  be  found  very  desirable ;  the  aperture  in  the  middle  of  each 
may  be  cut  out  first,  or  the  whole  series  of  layers  may  be  drilled 
through  when  the  hole  is  made  in  the  egg.  For  convenience 
sake  the  papers  may  be  prepared  already  gummed,  and  moist- 
ened when  put  on  (in  the  same  way  that  adhesive  postage  labels 
arc  nsed).  Doubtless,  patches  of  linen  or  cotton  cloth  would 
answer  equally  well.  When  the  operation  is  over,  a  slight  ap- 
plication of  water  (especially  if  warm),  through  the  syringe,  will 
loosen  them  so  that  they  can  be  easily  removed,  and  they  can  be 
separated  from  one  another  and  dried  to  serve  another  time. 
The  size  represented  in  the  sketch,  is  that  suitable  for  an  egg  of 
moderate  dimension,  such  as  that  of  a  common  fowl. 

Obiervaii&nM  — The  most  effectual  way  of  adopting  this  method 
of  emptjiDg  eggs,  is  by  using  very  many  layers  of  thin  paper  and 
fhnijf  'af  thick  gum,  bat  this  is  of  course  the  most  tedious. 
Xenrtheless,  it  is  quite  worth  the  trouble  in  the  case  of  really 
Tin  tpedmens,  and  they  will  be  none  the  worse  for  operating 
Mfoa  from  the  delay  of  a  few  days,  caused  by  waiting  for  the 


i£_  5^  1.  TVIien  docs  the  Graaahopper  lay  its  eggs? 

2.  now  does  it  lay  its  eggs  F    With  the  ovipositor  projected 

Bt  the  time  into  the  groaad,  or  into  a  bole  dug  before- 
haadf 

3.  At  what  depth  does  the  female  deposit  her  egga  F 

4.  What  kind  of  soil  does  she  prefer  for  this  porpose? 

6.  What  localities,  whether  near  Btreams,  on  hill-sides,  in  pits, 

or  in  cavitiesf 
6.  How  often  does  she  lay  her  eggs  ? 
T.  How  long  does  she  live  after  laying  them  J 

8.  Does  she  lay  them  singly  or  in  clnsters  T 

9.  Does  she  sometimes  lay  them  singly,  and  at  other  times  io 

clusters  7 

10.  What  do  Ihe  eggs  resemble  7 

11.  What  is  their  size?  shapef  color?  markings? 

12.  How  mnch  time  is  occupied  in  laying  the  eggs? 

13.  What  changes  take  place  in  the  egg  before  it  is  Latchedf 

14.  How  long  does  the  egg  remain  before  it  is  hatched? 

15.  Wliat  state  of  the  atmosphere  is  most  favorable  for  it! 

development  ? 
IS.  How  does  the  yonng  escape  from  the  egg? 
IT.  What  is  its  appearance  ?  marking?  size? 

18.  What  places  and  food  does  it  prefer? 

19.  Is  it  eapaljle  of  prodocing  noise,  and  how  ? 

20.  What  is  its  frcneral  manner  of  life  ? 

21.  Does  it  csliibit  any  peculiar  actions? 

23.  Is  it  ever  pngnaciona,  or  destructive  of  its  own  or  Oll«r 

kind  of  insects? 
23.  When  docs  its  Brst  change  of  skin  occnrf 
2-1.  What  peculiarities  does  it  then  exhibit  ? 
25,  How  long  a  time  is  occupied  in  changing  the  skin  ? 


26.  How  many  changes  of  the  skin  occur  ? 

27.  What  are  its  pecaliarities  after  each  change  ? 

28.  What  length  of  time  between  each  change  ? 

29.  How  long  after  its  exclasion  from  the  egg  does  its  last 

monlt  occar? 

• 

30.  What  is  the  appearance  of  the  papa  ? 

31.  Does  it  change  its  skin  ? 

32.  When  and  how  often  does  it  monlt  7 

33.  Does  it  ever  feed  while  moulting  7 

34.  Does  it  change  its  food  after  moulting  7 

35.  What  changes  take  place  in  its  habits  or  manners  7 

36.  What  remarkable  appearance  does  it  ever  present  7 

37.  When  does  it  become  full  winged  7 

38.  Does  it  ever  moult  after  becoming  full  winged  7 

39.  What  changes  in  habits  or  manners  then  occur  7 

40.  What  comparative  difference  is  there  in  the  sizes  of  the 

sexes  7 

41.  When  does  the  male  unite,  sexually,  with  the  female  7 

42.  What  is  the  length  of  time  required  for  the  act  7 

43.  What  peculiarities  are  observed  at  this  time  7 

44.  How  much  time  elapses  between  this  act  and  the  laying 

of  the  eggs  7 

45.  How  long  does  the  male  live  after  the  act  7 

46.  How  long  does  the  female  live  after  laying  the  eggs  7 

47.  Does  the  female  ever  make  a  noise,  and  how  7 

48.  How  does  the  male  produce  his  note  7 

49.  At  what  times  is  he  most  noisy  7 

60.  What  variations  of  instinct  have  been  remarked  in  either 

sex  7 

61.  What  condition  of  the  atmosphere  seems  most  favorable 

for  their  increase  7 


52.  What  other  physical  conditions  favor  them  ? 

53.  What  physical  conditions  are  most  unfavorable  tc  them  ? 

54.  What  physical  or  other  conditions  caose  them  to  migrate? 

55.  How  far  has  their  migratory  flight  been  known  to  extend? 

56.  What  times  do  they  prefer  for  migrating  J 

57.  What  vegetable  or  other  substances  are  repugnant  to 

them  and  what  do  they  prefer? 

58.  Do  odors  of  any  kind  affect  them  in  any  particular  way  ? 

59.  Through  how  extended  a  district  have  their  ravages  been 

noticed  ? 

60.  What  remedies  have  been  used  to  prevent  their  ravages  ? 

61.  How  far  l^  each  remedy  been  successful  1 

A  very  small  amount  of  time  appropriated  to  observing  these 
insects  may  bring  about  results  of  the  most  weighty  importance. 
It  is  useless  to  attempt  to  prevent  the  destruction  occasioned  by 
any  species  of  insect  until  a  sufficient  acquaintance  with  its  eco- 
nomy is  effected,  and  it  is  matter  of  much  regret  that,  generally, 
so  little  is  known  respecting  the  insects  of  this  country ;  a  little 
exertion,  well  directed,  will  do  much  in  obtaining  correct 
information  respecting  them,  and  millions  of  dollars'  worth  of 
property  be  saved  to  the  agricultarist  every  year. 

Hoping  that  the  zeal  which  has  been  so  often  displayed  by  the 
coadjutors  of  the  Institution,  in  other  departments  of  science, 
may  be  awakened  in  behalf  of  the  important  subject  here  pre- 
sented, it  makes  this  appeal,  feeling  assured  that  the  assistauce 
so  much  needed  will  be  freely  afforded. 

JOSEPH  HENRY, 
Secretary  of  the  Smithsonian  Institution. 

8xiTHS«)NiAir  iKSTiruTioN,  January  1,  I860. 
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SMITHSONIAN  MISCELI ANEOCS  COLLECTIONS. 


CIRCULA  R 


nr  BBFBBBHCB  TO  COLLBCmrO 


NORTH  AMERICAN  SHELLS 


Thb  Smithsonian  Institntion  contemplates  the  preparation  of 
a  series  of  Reports  npon  the  Shells  of  North  America,  with  par- 
ticular reference  to  their  geographical  distribution;  and  takes 
this  occasion  to  invite  the  cooperation  of  its  correspondents  and 
the  friends  of  science  generally,  in  collecting  materials  for  this 
purpose,  as  well  as  in  completing  the  conchological  department 
of  its  museum  and  furnishing  materials  for  its  home  and  foreign 
exchanges.  Due  acknowledgment  will  be  made  for  any  such 
assistance,  and  a  copy  of  the  Reports  presented  to  contributors, 
as  well  as  a  labelled  series  of  their  specimens  returned,  if  desired. 

The  Institution  is  desirous  to  receive  even  the  commonest 
shells,  and  in  large  numbers,  for  the  purposes  of  exchange. 

Any  collections  of  shells  or  other  objects  of  Natural  History 
may  be  sent  to  the  care  of  the  Adams  Express  Company  in  tbe 
eastern  part  of  the  continent,  and  on  the  west  coast  to  the  care 
of  Forbes  &  Babcock,  San  Francisco,  Cal.,  by  whom  they  will  be 
forwarded  to  the  Institution. 

The  following  instructions  based  upon  the  experience  of 
several  practised  collectors,  have  been  presented  to  the  Smith- 
sonian Institution  as  containing  the  information  necessary  i<i 
attain  the  object  in  view. 

JOSEPH  HENRY,  Secretary  S.  I. 

SMrrH80NiA9  IvsTiTUTioir,  Jan.  lat,  1860. 


SPECIAL  INSTRUCTIONS. 

The  shells  most  wanted  for  the  purposes  in  view  are,  in  the 
first  place,  all  the  species  of  the  western  portion  of  the  continentp 
the  land  and  freshwater,  and  especially  the  marine  shells  of  the 
Pacific;  next  the  marine  shells  of  the  eastern  coast,  and  of  the 
Gulf  of  Mexico,  including  the  West  India  Islands;  next  the 
land  and  freshwater  nnivalves  generally,  with  the  Cycladida; 
and  lastly,  as  best  known,  the  Unionidce  or  Mnssels,  especiallj 
those  of  the  regions  west  of  the  Mississippi,  and  the  sonthem 
Atlantic  and  Oulf  States. 

Wherever  practicable,  a  full  series  of  the  shells  of  each  local- 
ity, with  their  animals  enclosed,  should  be  preserved  in  alcohol; 
in  the  case  of  the  smaller  species,  it  will  be  well  to  throw  in 
spirit  all  that  can  be  collected,  as  much  tronble  in  cleaning  will 
thereby  be  saved.  Shells  with  their  animals  are  of  mnch  more 
value  for  scientific  investigations  than  those  without  them,  and 
should  be  carefully  sought  after.  Dead  shells,  however,  or  those 
picked  up  on  the  beach  or  elsewhere,  without  any  animal  attached 
or  included,  should  also  be  collected  in  large  numbers,  even  when 
the  same  kinds  are  preserved  in  alcohol,  as  showing  forms  or 
variations  not  seen  in  the  other  series,  or  as  increasing  the  aggre- 
gate of  material  for  the  investigation  of  the  species. 

As  a  general  rule,  the  alcohol  used  should  not  be  very  strong — 
about  fourth  proof  ?&  the  best.  The  shells,  especially  the  dimi- 
nutive ones,  should  be  kept  in  small  lots,  and  not  mixed  with 
vertebrates  or  crustaceans  (which  require  stronger  spirit),  if  it  can 
be  avoided.  Small  bottles,  jars,  or  tin  cans  may  be  employed 
for  the  purpose.  Shells  without  their  animals  should  be  pre- 
served dry,  and  not  thrown  into  spirit. 

In  packing  shells  for  transportation,  care  should  be  taken  to 
have  the  bottle  or  box  in  which  they  are  contained  perfectly  full, 
to  prevent  friction  during  transportation.  The  larger  ones  should 
be  wrapped  separately  in  paper. 

When  it  is  inconvenient  to  transport  shells  containing  their 
animals  in  alcohol,  after  having  been  immersed  in  this  fluid,  they 
may  be  taken  out  and  the  animals  allowed  to  dry  up.  They  can 
at  any  time  be  relaxed  again  for  examination  by  soaking  in  a 
solution  of  strong  potassa — although  it  is  best  to  keep  them  in 
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the  spirit  whenever  practicable ;  for  this  purpose  a  strong  spirit 
should  be  diluted,  else  the  animal  is  hardened  and  the  shell 
damaged. 

The  animal  may  be  best  killed  and  removed  from  the  shell  by 
immersing  in  boiling  water,  and  allowing  it  gradually  to  cool. 
This  will  loosen  its  mnscalar  attachments,  when  4t  can  be  readily 
extracted,  in  most  cases  whole. 

It  is  perhaps  unnecessary  to  say  that  the  value  of  shells  in 
reference  to  indications  of  geographical  distribution,  will- depend 
entirely  upon  the  accuracy  of  their  labels  of  station  and  locality. 
The  greatest  care  should  always  be  taken  to  mark  down  the 
locality  at  the  time  of  collecting,  if  on  a  journey,  and  to  verify 
as  far  as  possible  all  statements  in  respect  to  this  point  relating 
to  specimens  obtained  from  others.  Specimens  received  from 
other  sources  should  always  be  packed  and  labelled  separately 
from  those  obtained  by  the  collector. 

The  west  coast  abounds  in  Limpets.  These  are  found  adher- 
ing to  rocks  at  low  water.  Some  are  only  seen  at  the  ebb  of 
spring  tides ;  others  live  adhering  to  the  fronds  and  stems  of 
kelp,  some  being  extremely  small.  The  animals  of  all  these 
should  be  preserved ;  and,  as  they  drop  out  of  the  shells  in  spi- 
rit, each  kind  should  be  tied  up  separately.  There  are  several 
slipper  limpets  (Orepidultda)  and  key-hole  limpets  (FisMurellidoi) 
to  which  attention  is  requested.  They  generally  live  attached  to 
other  shells.  There  is  a  very  large  species  in  which  the  shell  is 
almost  hidden  {Lucapina  crenulata)^  which  should  be  always 
preserved  in  spirit  The  Chiton  tribe  (woodlouse  shells)  deserve 
special  attention.  As  they  are  apt  to  roll  up  into  a  ball,  they 
should  be  tied  flat  to  a  strip  of  wood  on  being  taken  off  the  rock, 
and  then  immersed  in  spirit.  A  large  species,  in  which  the 
shelly  plates  are  quite  hidden,  and  the  animal  looks  like  a  lea- 
thery lump,  should  be  specially  sought  after.  The  animals  of  the 
great  Ear  Shells  {Haliotis)  should  also  be  preserved  in  spirits. 
Of  these  and  of  the  Limpets,  and  indeed  of  all  shells,  it  is  very 
desirable  to  collect  individuals  of  all  ageSf  especially  of  the 
youngest.  If  they  be  found  in  spawning  season,  the  eggs  should 
be  preserved  in  spirit 

Special  attention  should  be  given  to  the  Top  Shells  (Trochidis) 
vhich,  with  all  other  univalve  shells,  should  be  carefully  preserved 
'With  their  opercula,  or  horny  (sometimes  shelly)  lid  on  the  mouth. 


After  •  ttorm,  the  kdp  tid  lUm  Aorti  to  cinftiBf  8iwdMi ' 
for  tliMe  and  other  sMb. 

The  rocks  and  hwde&ed  mad  beakB  dioald  be  teerehed  far 
biralTee,  whkk  bore  in  them^  eed  mui  be  eztrsiQted  bj  the  h«B- 
mer.  Th€j  ahoidd  be  preaerred  in  spirit  SoneUiidB  nafcea 
cap  or  shell/  tnlii  ontdd^  the  diell,  wUch  dioald  be  prsaerreiL 
.Most  of  the  bitalres  are  found  in  the  sand  ^v  sandy  mtA^  Had 
shoold  be  dag  for  wh»re  a  Httle  risingy  or  holes  am  see^  Salt 
marshes  are  partienholj  {HrodoctiTe. 

Most  of  the  kin&  can  only  be  obtained  alii'^  by  dredging;* 
especially  on  a  bottom  'of  sandy  mad  or  gravel  Bat  aeraal' 
rare  deep-water  qieeies  ean  be  obtidned  by  examining  the  eon* 
tents  of  fishes'  stomachs  and  intesttnesi  where  thqr  are  oilsn 
foand  in  qoantitiea  nniqinred. 

8<»me  of  the  most  interesting  shdb  are  extremely  smaB.  TKqf 
may  be  pieked  off  fttmi  the  kelp  or  creTlces  of  rodn  9it  lew 
water;  apd  if  there  be  sand,  mi^  or  small  grnrel,  ei^eeiany  flmn 
deep  water,  which  contains  snmll  and  broken  sh^s,  the  laiger 
shells  may  be  packed  np  in  it  with  ndrantage,  ift«r  passing  it 
throagh  a  fine  siere.       s . 

Land  shells  should  be  sought  for  in  rainy  weathw,  mnd  fa  tte 
early  morning.'  The  small  kinds  are  often  found  on  decayed 
bark  or  under  stones.  The  naked  slugs  (as  well  as  sindhr 
auimals  in  the  sea)  should  be  preserved  in  spirit.  The  fredi* 
water  univalves  will  be  found  on  stones,  buried  in  mud,  or  among 
water  plants ;  and  the  pond  and  river  mnssels  at  the  bottom. 
None  of  the  land  or  freshwater  shells  of  the  Pacific  coast  are  ss 
yet  common  in  collections. 

All  information  as  to  the  station  and  habits  of  each  species 
will  be  very  acceptable.  If  they  be  kept  in  water  (changing 
it  constantly)  and  the  animal  drawn  when  in  motion,  very  im- 
portant knowledge  may  be  gained. 

The  shells  should  be  left  with  the  dirt  and  all  natural  secre- 
tions adhering  to  them;  nor  should  filing,  acid,  etc.,  on  any 
account  be  employed  with  a  view  to  improve  their  appearance. 

'  A  fignre  of  the  dredge,  and  instmctions  for  its  use,  will  be  found  <m 
page  39  of  **  Directions  for  making  Collections  of  Natural  History,'*  pub- 
lished hy  this  Institution.  The  pamphlet  will  be  sent  to  anj  one  desiring 
it,  on  application. 
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SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


CIRCULAR 


ni  EiriBIKCI  TO 


THE  DEGREES  OP  RELATIONSHIP  AMONG  DIPPERENT  NATIONS. 


In  behalf  of  the  Smithsonian  Institution,  I  beg  to  commend  to 
attention  the  accompanying  letter  and  schedule  of  Mr.  Lewis  H. 
MoBOAN,  of  Rochester,  N.  Y.  This  gentleman  has  been  engaged, 
for  several  years,  in  studying  the  ethnological  peculiarities  of  the 
Indians  of  the  North  American  Continent ;  and  has  discovered 
among  them  a  system  of  relationship,  which  he  wishes  to  compare 
with  the  systems  of  consanguinity  existing  among  the  natives  of 
other  countries. 

From  the  annexed  letter,  it  will  be  seen  that  General  Cass  has 
given  this  interesting  enquiry  the  official  sanction  of  the  Depart- 
ment of  State, 

The  answers  to  the  circulars  may  be  addressed  to  the  Smithso- 
nian Institution,  care  of  the  Department  of  State ;  and  full  credit 
will  bo  given  to  all  who  furnish  information  bearing  on  this  sub- 
ject, when  the  results  of  these  investigations  are  published. 

I  am,  very  respectfully, 

Your  obedient  servant, 

JOSEPH  HENRY, 
Secretary  of  the  Smithsonian  Institution, 

Smithsonian  Institution, 

Washington,  D.  C,  Jan.  20,  I860. 


To  the  Diplomatic  agents  and  Consuls 

of  the  United  States  in  foreign  countries  : 

The  accompanying  circular  and  blank  form  have  been  prepared 
by  L.  n.  Morgan,  Esq.,  of  Rochester,  New  York,  for  the  purpose 
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of  extending  his  ethnological  investigations  relative  to  the  Indians 
of  this  continent  to  the  other  parts  of  the  glohe. 

As  the  results  of  his  investigations  are  to  bo  published  in  the 
Smithsonian  Contributions  to  Knowledge,  I  have  been  requested 
by  the  Secretary  of  the  Smithsonian  Institution,  in  thb  city,  to 
commend  the  matter  to  your  favor.  I  will  consequently  thank  you 
to  do  whatever  you  conveniently  can  towards  furnishing  the  infor- 
mation desired, 

I  am,  gentlemen, 

Your  obedient  servant, 

LEWIS  CASS. 

Department  of  State, 

Wouhington,  bth  January j  1860. 


Bochesteb,  Monroe  Co.,  N.  Y., 

October  lu,  1859. 

Dear  Sir  :  I  take  the  liberty  to  send  you,  herewith  enclosed,  a 
printed  schedule,  with  the  request  that  you  will  take  the  trouble 
to  fill  it  up  according  to  its  design,  with  the  names  of  the  various 
degrees  of  consanguinity  and  relationship  which  are  in  use  among 
the  people  or  tribe  with  or  near  whom  you  reside.  In  order  that 
you  may  feci  sufficient  interest  in  the  matter  to  induce  you  to  com- 
ply with  this  request  from  a  stranger,  I  would  ask  your  attention 
to  the  object  to  which  these  inquiries  are  directed,  to  some  of  the 
results  already  reached,  and  to  others  still  more  interesting  and 
important  toward  which  they  are  manifestly  tending. 

Several  years  ago  the  peculiar  system  of  relationship  of  the 
Iroquois,  one  of  the  principal  American  Indian  families,  attracted 
my  attention.  I  found  that,  while  it  was  very  special  and  com- 
plex, it  rested  upon  definite  ideas,  which  stood  to  each  other  in 
such  intelligent  and  fixed  relations  as  to  create  a  system.  It  is 
entirely  unlike  our  own,  both  in  its  method  of  classification  and  in 
the  ends  it  proposes  to  itself;  as  also  unlike  those  of  the  remain- 
ing Indo-Ii]uropean  nations,  all  of  whom  have  substantially  one 
and  the  same  system.  The  fundamental  idea  of  the  Iroquois  sys- 
tem, upon  which  it  is  built  up  with  great  logical  rigor  is,  that  it 
never  suffers  the  bond  of  consanguinity  to  loose  itself  in  the  ever- 
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diverging  collateral  lines.  The  degrees  of  relationship  are  never 
allowed  to  pass  beyond  that  of  first  cousin,  after  which  the  collat- 
eral lines  revert  into,  or  are  merged  in  the  lineal,  in  snch  a  man- 
ner that  the  son  of  a  man's  cousin  becomes  his  nephew,  and  the 
son  of  this  nephew  becomes  his  grandson.  This  principle  works 
upwards  as  well  as  downwards,  in  such  a  manner,  that  the  brother 
of  a  man's  father  becomes  his  father,  and  *the  brother  of  his  grand- 
father becomes  also  his  grand-father,  in  thb,  to  us,  novel  system 
of  consanguinity. 

At  first,  I  supposed  that  this  peculiar  system  was  confined  to 
the  Iroquois,  and  was  a  scheme  of  their  own  invention  ;  but  sub- 
sequent investigation  disclosed  the  striking  fact,  that  the  system  in 
all  its  complexity  and  precision  is  common  to  all  the  multitudinous 
Indian  nations  of  North  America,  and  most  likely  of  both  con- 
tinents. At  least,  I  have  found,  from  schedules  filled  up  and  in 
my  hands,  with  the  exception  of  the  Pawnee  and  Omaha,  in  which 
cases  the  schedules  are  but  partially  filled  out,  the  system  com- 
plete in  the  following  Indian  nations :  the  Iroquois  and  Wyan- 
dotte, who  belong  to  the  Hodenosaunian  family;  theOjibwa,  Otawa, 
Potowottomie,  Peoria,  Shawnee,  Delaware,  and  Mohekuneuk,  who 
belong  to  the  Algonquin  family;  the  Choctaw,  which'  belongs  to 
the  Appalachian  family;  the  Winnebagoe,  Mississippi  Dakota, 
Missouri  Dakota,  Iowa,  Otoe,  Kaw,  and  Omaha,  who  belong  to  the 
Dakotan  family ;  and  the  Pawnee,  which  perhaps  with  the  Ario- 
karee,  constitutes  an  independent  family ;  making  in  all,  sixteen 
different  Indian  nations,  among  all  of  whom  the  system  is  now  in 
daily  use. 

Besides  these,  by  means  of  the  Indians  above  named  who  could 
^peak  for  their  kindred  nations,  and  by  information  obtained  from 
the  French  trappers  and  traders  of  the  Upper  Missouri,  who  have 
fipent  their  lives  in  the  mountains,  and  speak  many  Indian  lan- 
guages, I  have  been  able  to  verify  the  present  existence  of  the 
fiamc  system  of  relationship  in  the  following  additional  nations  : 
the  Quappas,  Osage,  Sawk  and  Fox,  Assinaboines,  Mandan,  and 
Sheyonne,  who  are  Dakotans;  the  Kaskaskias,  Piankashaws, 
Weaw8,  Miamis,  Kikapoos,  Menomines,  and  Blackfeet,  who  are 
Algonquins ;  the  Arickarees,  who  are  Pawnians ;  the  Upsapkas 
or  Crows,  and  the  Oros- Ventres,  whom  I  am  not,  at  present,  able 


to  place ;  and  lastly  the  Shoshonees  or  Snake  Indians,  west  of  the 
Kockj  Mountains,  who  are  of  the  same  family  as  the  Gomanehea 
of  Texas.  In  farther  addition  to  these,  there  are  the  Greeks, 
Ghickaswas,  and  Seminoles,  who  may  be  presumed  to  have  the  sys- 
tem, '  as  they  are  Appalachians.  That  it  prevails  among  the 
Greeks  I  have  satisfactory  evidenoo  from  other  sources. 

The  system  is  thus  traeed  into  thirty-six  different  Indian  nations, 
comprising  the  principal  historical  races,  who  have,  at  times,  oocn* 
pied  the  whole  area  from  the  Rocky  Mountains  to  the  Atlantic, 
and  from  a  point  far  up  in  the  British  Possessions,  on  the  North, 
to  the  Oulf  of  Mexico  and  New  Mexico,  on  the  South. 

The  schedules,  when  compared,  exhibit  variations  firom  uni- 
formity, and  occasional  discrepancies,  but  the  radical  features  of 
the  system  are  constant  in  them  all. 

The  most  important  of  these  are  the  following : 

I. — ^All  the  brothers  and  sisters  of  a  man's  grand-father,  and  of  his 
grand-mother,  and  all  his  ancestors  above  grand-father  and  grand- 
mother, together  with  all  their  brothers  and  sisters,  are  equally  his 
grand-fathers  and  grand-mothers.  Some  of  the  nations  discrimi- 
nate among  them  as  second  and  third  grand-fathers,  &c.,  but  practi- 
cally, they  are  all  grand-fathers  and  grand-mothers.  There  are 
no  great  uncles,  or  great  aunts,  as  with  us. 

II. — All  the  brothers  of  a  father  are  equally  fathers  to  his  chil- 
dren, and  he  is  a  father  to  the  children  of  all  his  brothers.  In 
like  manner,  all  the  sisters  of  a  mother  are  equally  mothers  to  her 
children,  and  she  is  a  mother  to  the  children  of  all  her  sisters.  These 
are  not  uncles  and  aunts,  nephews  and  nieces,  as  with  us. 

III. — On  the  contrary,  all  the  brothers  of  a  mother  are  uncles 
to  her  children,  and  all  the  sisters  of  a  father  are  aunts  to  his 
children,  as  with  us ;  so  that  of  the  father's  brothers  and  sisters, 
and  of  the  mother's  brothers  and  sisters,  the  mother's  brothers  and 
the  father's  sisters  are  the  true  and  the  only  uncles  and  aunts 
recognized  under  this  system. 

IV. — There  is  one  term  for  elder  brother,  another  for  younger 
brother;  one  term  for  elder  sister,  and  another  for  younger  sister; 
and  no  term  either  for  brother  or  sister,  except  in  the  plural  num- 
ber.    These  separate  terms  are  not  applied  ta  the  oldest  or  the 


youDgest  specifically,  but  to  each  and  all,  who  are  older  or  yoanger 
than  the  person  speaking. 

v. — All  the  children  of  several  brothers  are  brothers  and 
sisters  to  each  otheri  and  all  the  children  of  several  sisters  are 
brothers  and  sisters  to  each  other,  and  they  use,  in  each  case,  the 
respective  terms  for  eider  and  yoanger  brother,  and  for  elder  and  ' 
yoanger  sister,  the  same  as  in  the  case  of  own  brothers  and  sisters. 
Whilst  all  the  children  of  brothers  on  the  one  hand,  and  of  sisters 
on.  the  other,  are  cousins  to  each  other,  as  with  us.  To  this  last 
rule  their  are  exceptions.  When  you  cross  from  one  sex  to  the 
other,  the  degree  of  relationship  is  farther  removed. 

VI. — All  the  sons  of  a  man's  brothers  as  before  stated,  are  his 
sons ;  so  all  the  grand-sons  of  a  man's  brothers  are  hid  grand-sons. 
The  sons  of  a  man's  sisters  are  his  nephews,  but  the  grand-sons 
of  a  man's  sisters  are  his  grand-sons.  In  the  next  collateral  line 
the  son  of  a  man's  female  cousin  is  his  nephew,  and  the  son  of 
this  nephew  is  grand-son. 

VII. — All  the  grandsons  of  brothers  are  brothers  to  each  other, 
and  the  same  of  all  the  grandsons  of  sisters,  while  all  the  grand- 
sons of  brothers  on  the  one  hand,  and  of  sisters  on  the  other,  are 
cousins ;  and  the  same  relationship  continues  to  the  remotest  gen- 
eration in  each  case,  so  long  as  these  persons  stand  in  the  same 
degree  of  nearness  to  the  original  brothers  and  sisters.  But  when 
one  is  farther  removed  than  the  other,  by  a  single  degree,  the  rule 
which  changes  the  collateral  line  into  the  linea}  at  once  applies  : 
thus  the  son  of  one  cousin  becomes  a  nephew  to  the  other  cousin, 
and  the  son  of  this  nephew  a  grandson.  In  like  manner  the  son 
of  one  brother  becomes  a  son  to  the  other  brother,  and  the  son  of 
this  son,  a  grandson. 

YIII. — Consequently,  the  descendants  of  brothers  and  sisters, 
or  of  an  original  pair,  could  not,  in  theory,  ever  pass  beyond  the 
degree  of  cousin,  that  being  the  most  remote  degree  of  relation- 
ship recognized,  and  the  greatest  divergence  allowed  from  the 
lineal  line.  Hence  the  bond  of  consanguinity  which  can  never,  in 
fact,  be  broken  by  lapse  of  time,  was  not,  as  a  fundamental  idea 
of  the  Indian  system,  suffered  to  be  broken  in  principle. 

IX. — All  the  wives  of  these  several  brothers,  without  discrim- 
ination, and  all  the  wives  of  these  several  male  cousins,  are  inter- 
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It  is  not  necessary  in  this  place  to  discuss  the  Tariatioos  firom 
uniformity  which  a  careful  comparison  of  the  several  schedules 
has  revealed ;  but  the  one  most  important  may  be  adyerted  to, 
in  this  connection,  as  it  may  appear  in  the  systems  of  other 
nations,  and  finally  receive  an  explanation.  It  is  this  :  the  son  of 
a  man's  father's  sister  is  his  cousin  among  the  Iroquois,  the  Da- 
kotas,  and  the  Otawas,  &c.,  who  represent  three  stock  languages ; 
while  among  the  lowas,  Otoes,  Raws  and  Shawnees,  who  repre- 
sent two  of  the  same  stock  languages,  he  is  a  nephew ;  and  among 
the  Choctaws,  who  represent  a  fourth  stock  language,  he  is  a 
father;  so  that  ill  one  case  the  same  persons  are  cousins  to  each 
other,  in  another,  uncle  and  nephew,  and  in  another,  son  and 
father. 

The  universal  prevalence,  among  the  North  American  Indians, 
of  a  system  of  consanguinity  and  relationship  so  exceedingly  com- 
plex, was  sufficiently  remarkable  to  suggest  some  questions  as  to 
what  might  be  its  ethnological  yalue.    Its  permanency  was  suffi- 
ciently illustrated  by  its  universal  prevalence  through  a  period  of 
time,  in  which  every  word  of  some  of  the  languages  had  under- 
gone such  changes  as  to  be  wholly  unintelligible  to  the  people  of 
other  languages,  in  which  the  system  itself  had  undergone  no  ma- 
terial modification.     Consequently  it  seemed  to  indicate  the  unity 
of  origin  of  all  these  Indian  nations,  which  though  probable  be- 
fore, was  not  so  well  established  as  to  leave  undesirable  the  fur- 
ther evidence  to  be  derived  from  this  source.     The  ancientness 
upon  this  continent  of  the  Red  race,  assuming  its  original  unity, 
was  rendered  manifest  by  the  number  of  ages  which  would  be  re- 
quired for  an  original  language  to  fall  into  several  languages  so 
entirely  changed  in  their  vocabularies  as  to  lose  all  internal  evi- 
dence, from  this  source,  of  their  original  connection ;  and  for  these, 
in  turn,  to  fall  into  the  multitudinous  dialects  in  which  they  are 
now  spoken.     This  permanency  and  this  universality  of  the  sys- 
tem, therefore,  could  scarcely  be  understood  in  any  other  way, 
than  by  the  assumption  that  this  system  itself  was  as  old  as  the 
Indian  race  on  this  continent.     If,  then,  the  Red  race  was  of 
Asiatic  origin,  it  became  very  probable  that  they  brought  it  with 
them  from  A«ia,  and  left  it  behind  them  in  the  stock  from  which 
they  separated. 


These  dedaotions  naturally  led  to  the  extension  of  the  field  o 
inquiry  to  the  old  world,  and  particularly  to  those  Scy thic  peoples, 
with  whom  it  was  supposed,  on  other  ethnological  grounds,  the 
Red  race  would  affiliate,  if  ever  successfully  traced  to  an  Asiatic 
original.  Hence,  these  schedules  have  heen  distributed  in  some 
portions  of  Asia,  and  in  some  of  the  islands  of  the  Pacific,  in  order 
to  discover  whether  this  system  is  confined  to  the  American  In- 
dians, or  is  indeed  common  with  them,  and  the  Mongolian,  Tun- 
gusian,  Turkish,  and  Finnish  families,  whose  languages  constitute 
what  is  now  known  as  the  Scythian  group  of  tongues. 

But  two  schedules  have,  as  yet,  been  obtained,  and  these  but 
partially  filled,  although  fortunately  the  prominent  and  indicative 
features  of  the  system  of  each  are  presented.  They  contain  the 
principal  degrees  of  consanguinity  and  relationship  of  the  Tamil 
and  Telugu  peoples  of  southern  India,*  numbering  about  twenty- 
four  millions,  who,  with  the  Canarese,  the  Malayalam,  the  Tulu, 
and  a  few  subordinate  Bravidian  races,  have  been  recognized  as  an 
Ante-Brahminical  people,  having  their  nearest  affinities  with  the 
Scythian  families  above  mentioned. 

A  comparison  of  the  Tamil  and  Telugu  schedules  shows  that 
the  systems  of  these  races  are  i(lentical ;  leading  to  the  same  in- 
ference of  their  genetie  connection,  which  has  been  drawn  from 
the  similarity  of  the  Iroquois  and  the  Dakotas  as  to  them.  A 
further  comparison  of  the  Tamil  and  Telugu  system,  with  that  of 
the  American  Indians,  discloses  the  extraordinary  fjEUst,  that  so  far 
as  we  have  the  present  means  of  comparison,  they  are  nearly 
identical.  To  what  extent  the  Asiatic  and  the  American  Indians 
have  the  system  in  common,  will  appear  by  the  following  state- 
ment of  the  principal  features  of  the  Tamil  and  Telugu  system, 
which  are  the  following : 

I- — All  the  brothers  of  a  father  are  usually  called  fathert^ 
(TilkiippSn,*)  but  in  strictness,  those  who  are  older  than  the  father 
are  called  great  fathers j  (Periy^  TS.ki&ppiin,)  and  those  who  are 
younger,  littU  /athers,  (Sgriy&  T&kSpp'ln ;)  so  that  in  any  event  | 
all  the  father's  brothers  are  fatherSf  and  not  uncles. 

*  These  words  are  in  the  Tamil  language,  and  all  of  them  are  used  in 
the  ringular  nomber. 
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II. — All  the  sisters  of  a  mother  are  usually  called  motken 
(T&y;)  but  in  strictness,  when  older  or  younger,  great  and  litdc 
mothers,  as  in  the  former  case.  So  that  in  like  manner,  all  the 
sisters  of  a  mother  are  moihersj  and  not  aunts, 

III. — On  the  contrary,  all  the  brothers  of  a  mother  are  uncles 
(M&m^n)  to  her  children,  and  all  the  sisters  of  a  father  are  aunts 
(Attai)  to  his  children;  so  that  the  mother's  brothers  and  father's 
sisters  are  the  true  and  the  only  uncles  and  aunts  recognized  under 
the  Bravidian  system. 

IV. — There  is  one  term  for  elder  brother,  (Annan,)  another  for 
younger  brother,  (Tiimpi;)  one  term  for  elder  sister,  (Akkid,) 
and  another  for  younger  sister,  (Tangk^kshchu,)  and  no  term  either 
for  brother  or  sister.  These  separate  terms  are  not  applied  to  the 
oldest  and  youngest  specifically;  but  to  each  and  all  who  are  older 
or  younger  than  the  person  speaking. 

y . — All  the  children  of  several  brothers  are  brothers  and  sisters 
to  each  other,  and  all  the  children  of  several  sisters  are  brothers 
and  sisters  to  each  other;  and  they  use  in  each  case  the  respective 
terms  for  elder  and  younger  brother  and  for  elder  and  younger 
sister,  the  same  as  in  the  case  of  own  brothers  and  sisters,  and  as 
given  in  the  foregoing  illustration  from  the  Iroquois  system. 

VI. — All  the  children  of  brothers  on  the  one  hand,  and  of  the 
brother's  sisters  on  the  other,  are  cousins  (MSbittuniin)  to  each 
other,  as  in  the  American  system. 

VII. — All  the  sons  of  a  man's  sisters  are  his  nephews,  (Miirii- 
mSLkan,)  and  all  the  daughters  of  a  man's  sisters  are  his  nieces, 
(Milrumukal.)  So  also,  all  the  sons  and  daughters  of  a  woman's 
brothers  are  her  nephews  and  nieces.  But  whether  all  the  sons 
and  daughters  of  a  man's  brothers  are  called  his  sons  and  daugh- 
ters; and  whether  all  the  sods  and  daughters  of  a  woman's  sisters 
are  her  sons  and  daughters,  these  schedules  do  not  show.  It  is  to 
be  inferred  that  they  are,  from  the  use  by  these  persons  of  the 
correlative  terms. 

If,  in  addition  to  these  particulars,  the  grand-fathers  and  grand- 
mother's brothers  and  sisters  are  all  alike  grand-fathers  and 
grand-mothers;  if  the  grand-sons  of  a  man's  brothers  and  sisters 
are  his  grand-sons ;  and  if  the  son  of  a  man's  female  cousin  is 
his  nephew,  and  the  son  of  this  nephew  is  a  grand-son,  then  all 


11 

the  radical  features  of  the  American  Indian  are  present  in  the 
Telnga  and  Tamilian  system  of  relationship. 

Can  these  coincidences  be  accidental  ?  While  this  is  not  the 
proper  place  to  discuss,  either  the  extent  or  the  conclusiveness  of 
the  evidence  here  afforded  of  the  Asiatic  origin  of  the  American 
Indian  race,  yet  it  is  not  too  much  to  say,  that  the  remarkable 
similarity  of  their  systems  of  consanguinity  in  so  many  special 
features,  furnishes  no  slight  indication  that  further  research  will 
draw  forth  such  additional  evidence  as  may  lead  to  a  final  solution 
of  this  problem. 

Should  this  fact  become  thus  established,  we  cannot  fail  to  per- 
oeive  the  important  bearing  which  a  comparison  of  the  several 
systems  of  consanguinity  and  relationship  of  the  human  race  will 
have  upon  the  remaining  question  of  their  common  origin.  Lan- 
guage, which  has  been  the  great  inslniment  in  this  inquiry, 
changes  its  vocabulary  not  only,  but  also  modifies  its  grammatical 
structure  in  the  progress  of  ages,  thus  losing  the  certainty  of  its 
indications,  with  each  new  foot-hold  gained  in  the  past.  But  the 
ideas  deposited  in  a  system  of  consanguinity,  and  standing  to  each 
other  in  such  fixed  relations  as  to  create  a  system,  are  mostly  in- 
dependent of  all  changes  in  language,  and  of  the  lapse  of  time^ 
and  depend  for  their  vitality  in  the  human  mind,  upon  their  prime 
neoessity  and  approved  usefulness.  The  system  of  the  Indo* 
European  nations  has  stood  without  essential  change  for  upwards 
of  thirty  centuries  in  the  lexicons  of  the  Latin,  Greek,  and  San- 
scrit languages.  That  of  the  Tamil  and  Telugu  races  has  an  an- 
tiquity equally  great,  having  survived  the  Brahminical  conquest, 
the  substitution  of  a  new  religion,  and  the  imposition  upon  them 
of  the  law  of  Caste ;  while  that  of  the  American  Indians  bears 
internal  evidence  of  the  same  great  age  and  permanency. 

Sufficient  has  been  said  to  show,  at  least,  that  the  further  pros- 
ecution of  this  inquiry,  in  which  your  cooperation  is  respectfully 
solicited,  promises  results  of  some  importance.  Can  you  be  per- 
suaded to  furnish  to  the  undersigned  the  system  of  relationship, 
written  out  upon  the  enclosed  schedule,  of  the  native  race  among 
or  near  whom  you  reside  ?  It  is  certainly  a  request  unsupported 
by  any  of  the  ordinary  motives  of  interest,  but  it  is  not  therefore 
proffered  without  a  hopeful  expectation  of  a  favorable  response. 
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This  letter  and  schedule  will  be  forwarded  bj  the  SmithaoDiaa 
Institation  of  Washington  to  the  principal  diplomatic  and  consular 
officers  of  the  United  States  in  foreign  countries,  to  the  United 
States  army  officers  at  the  several  military  posts,  and  also  to  the 
principal  missionaries  of  the  English  and  American  Boiurdsy  it 
being  the  intention  of  the  Institution  to  give  to  them  a  wide  distri- 
bution over  Asia,  Africa,  the  Islands  of  the  Pacific,  Mexico,  and 
South  America,  as  well  as  within  our  own  territories.  Such  sche- 
dules as  are  returned  will  be  printed  over  the  names  of  the  per- 
sons by  whom  they  are  prepared,  and  proper  acknowledgments 
rendered.  While  these  schedules  are  making  their  distant  visita- 
tions, the  work  will  be  continued  among  the  American  Indians, 
with  a  view  to  settle  the  question  whether  the  system  is  universal 
among  them. 

It  remains  to  make  some  explanations  of  this  schedule,  which, 
although  it  has  a  formidable  appearance,  is  not  intrinsically  diffi- 
cult. The  word  ''  My''  is  the  starting  point;  the  point  occupied 
by  '*  myself,"  the  questioner ;  and  the  relationship  sought  is  that 
which  the  person  at  the  opposite  end  bears  to  me  :  thus,  ''my 
futher's  brother's  son's  wife"  is  "my  sister-in-law."  A  difficulty 
somewhat  embarrassing  at  first,  arises  from  the  fact  that  the  re- 
lationship is  very  di£ferent  in  some  cases  where  the  questioner  is 
a  male,  from  what  it  is  where  the  questioner  is  a  female :  thus, 
*'  My  father's  brother's  son's  son"  is  my  son,  if  I  am  a  man,  but 
he  is  my  nephew,  if  I  am  a  woman.  To  meet  this  peculiarity  the 
question  is  put  twice,  once  "said  by  a  male,"  and  once  "said  by 
a  female."  It  will  assist  materially  in  working  the  schedule  to 
keep  in  mind  the  last  relationship  written  down,  as  we  naturally 
follow  the  chain  of  kindred  step  by  step,  the  last  degree  indicating 
the  one  to  succeed. 

All  languages  describe  relationships  by  using  the  possessive  form 
of  the  noun,  as  "  father's  sister's  son,"  but  most  of  them  have  a 
special  word  for  the  same  relationship,  as  "  cousin."  It  is  neces- 
sary, in  the  present  case,  to  have  the  special  word  or  term,  and 
also  that  it  should  be  spelled  with  English  letters,  even  though  the 
language  has  alphabetic  characters,  and  that  the  word  be  also 
translated  into  equivalent  English.     Unless  both  of  these  condi- 
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tions  are  met^  it  will  be  difficult  to  make  any  use  of  the  sohedule.* 
The  principal  yowel  marks  are  indicated ;  but  if  others  are  used 
either  for  vowek  or  consonantSi  the  key  to  the  same  should  be 
given.  As  one  of  the  pronouns  my^  our^  or  hisj  is  incorporated, 
in  most  languages,  with  the  term  of  relationship,  it  is  desirable  to 
have  these  pronouns  given  in  every  case,  and  accordingly  a  place 
has  been  made  for  them  on  the  schedule.  The  accented  sylla- 
bles should  also  be  marked. 

Several  questions  are  appended  concerning  tribal  organization, 
the  answers  to  which  will  have  an  important  bearing  upon  the 
full  interpretation  of  the  system  of  relationship,  with  which  they 
are  intimately  connected.  A  brief  explanation  of  two  or  three 
prominent  characteristics  of  a  Tribe  will  conclude  this  letter. 

Nearly  all,  if  not  all,  of  the  Indian  Nations  upon  this  continent 
were  anciently  subdivided  into  Trihe%  or  Families.  These  Tribes, 
with  a  few  exceptions,  were  named  afteir  animals.  Many  of  them 
are  now  thus  subdivided.  It  is  so  with  the  Iroquois,  Delawares, 
lowas.  Creeks,  Mohaves,  Wyandottes,  Winnebagoes,  Otoes,  Eaws, 
Shawnees,  Choctaws,  Otawas,  Ojibewas,  Potowottoxnies,  &c. 

The  following  tribes  are  known  to  exist,  or  to  have  existed,  in 
the  several  Indian  Nations — the  number  ranging  from  three  to 
eighteen  in  each :  The  Wolf,  Bear,  Beaver,  Turtle,  Beer,  Snipe, 
Heron,  Hawk,  Crane,  Buck,  Loon,  Turkey,  Musk-Rat,  Sable, 
Pike,  Cat-Fish,  Sturgeon,  Carp,  BuflUo,  Elk,  Bein-Beer,  Eagle, 
Hare,  Rabbit  and  Snake ;  also^  the  Beed-Grass,  Sand,  Water, 
Rock  and  Tobacco-Plant. 

Among  the  Iroquois,  and  the  rule  is  the  same  to  the  present 
day  in  most  of  the  nations  enumerated,  no  man  is  allowed  to 
marry  a  woman  of  his  own  tribe,  all  the  members  of  which  are 
consanguinei.  This  was  unquestionably  the  ancient  law.  It  fol- 
lows that  husband  and  wife  were  always  of  different  tribes.  The 
children  are  of  the  tribe  of  the  mother^  in  a  majority  of  the  na- 
tions ;  but  the  rule,  if  anciently  universal,  is  not  so  at  the  present 
day.  Where  descent  in  the  female  line  prevailed,  it  was  followed 
by  several  important  results,  of  which  the  most  remarkable  was 


*  The  error  in  some  cases  has  occurred  of  IraDslating  the  questions  on 
the  schedule,  instead  of  giving  the  special  term. 


II 

•  *    # 

Mifiitiiei^s  title  ef  SieUap  B«r  inliMSI  eftn  lu«  ndUovUi 
tewOiawk.  If  IIm  SttehMi,  for  awpk,  «M  of  Uw  Waif  tr^s^ 
Hm  tfito  Qmtfc  Mnitt  in  tlnl  Iribe,  «id  kis  iOB,  «li9  ins  Mii^ 
•iiilj  (tf  Ike  trite  tf  hit  ttoOter^  imild  te  Mt^  IIm  tbt  lof  9/0- 
QMikm;  bat tbe farotben of  Um daeaaflii fiMkeoi Msid te ^ 
Wolf  tribt,  bA^;  of  Urn  mm&  mMm^  tai  oo  vtwli  O^mmMA^ 
Uiiaioloio:  howMiiio 'fwl -tbat  tbo  slieoMrioB  CriloitiMr Qpo&« 
bnthor  of  tbo  ^beeited  nkr  or  «pOB.  a  aophofr*. '  Boiwoon  m 
bmthor  of  tbo  deotoaed,  aadibo  aon  Of  a  aiatar,  thaaa  waa  M  kw 
oalabUahinf  apraikaDoa;  nritbariabotwoaaaaiaialbiathaiaoa 
ana  aUb,  or  aoforal  rialara  oa  tiwolbari  van  tbaro  aiqr  1*^  ^^^ 
Itbaagmiitiiva.  .  Tbaj  irara  all  o^paUf  oHpUa^  and  |ba  law  of 
aia^ioa  aaaM  in  to  daaUo  botnaaa  tboDk 

no  tribal  oigMiaitioB,  aai  dbo  agrataat  df  rahtiaaabip  liaal 
tiba  foundaOoia  of  lAdbn  aoebty.  '  Ttoy  lapeoatot  jted  azptaai 
idaaa  aa  old  aa  tl^  laoa  itad^  iridab  ate  fidghlad  irilh  taaliaMay 
of^bo  faighaatodiiiolo|^'Talao<  UpoBpcoai8%aabh  idaaOaa 
Aaaoi  wbleb  liaifa  boMi  dopoaitad  m  tbo  faB%  Ii&  Of  a  raoo,  na 
nay  yat  bo  able  to  aaoaad  ibroagb  tba  gaaeniiiona  Iw  badt  apoa 
ibe  ooyered  footatepa  of  tba  haman  raeoi  and  re-asaoeiate  natkaia 
and  races,  whose  original  ooonection  has  passed  from  human 
knowledge.  Along  the  pathway  of  these  generationsy  which  is 
marked  with  epochs  of  migration  from  age  to  age,  every  divergence 
of  a  family  from  the  parent  stock  would  carry  with  it  the  same 
ideas,  spreading  them  upon  the  track  of  each  new  migration,  per- 
chance into  the  most  distant  parts  of  the  earth.  It  is  not  impos- 
sible that  we  may,  at  no  distant  day,  be  able  to  ro-ascend  the  sev- 
eral lines  of  the  out-flow  of  the  generations,  and  reach  and  identify 
that  parent  stock,  from  which,  we  believe,  we  are  all  alike  de- 
aoended. 

Yours,  respectfully, 

LEWIS  H.  MOEGAN. 
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The  questions  before  referred  to  are  the  following  : 

1.  Into  how  many  Tribes  is  the  Nation  divided  ?    Give  the  name 

of  each  Tribe  in  the  native  language,  and  a  translation 
into  English. 

2.  Was  a  man  forbidden  to  marry  a  woman  of  his  own  Tribe  ? 
8.  Were  the  children  of  the  Tribe  of  the  Mother,  or  of  the  Tribe 

of  the  Father  ? 

4.  Was  the  office  of  Sachem  or  principal  chief  hereditary  in  the 

Tribe? 

5.  Was  it  elective  as  among  the  near  relatives  of  the  deceased 

Sachem  of  the  same  Tribe  ? 

6.  Did  the  Son  succeed  the  Father ;  or  a  Brother,  or  a  Sister's 

Son? 

7.  Were  the  duties  of  a  Sachem  confined  exclusively  to  the 

affairs  of  peace  ? 

8.  Was  the  office  of  War  Chief  electivCi  in  reward  of  merit,  and 

non-hereditary  ? 

9.  Were  the  descendants  of  two  Sisters  of  the  same  sex,  stand- 

ing in  equal  degrees  from  their  common  ancestors,  Brothera 
and  Sisters  to  each  other,  in  theory,  through  all  gencira- 
tions  ?  Were  the  descendants  of  two  brothers  the  same  i 
Were  the  descendants  of  a  Brother,  and  of  a  Sister,  in  tho 
same  manner.  Cousins  ? 

10.  Were  the  names  of  individuals  changed  at  different  periods, 

by  national  custom  ?  That  is :  had  they  one  class  of  names 
for  childhood,  another  for  manhood,  and  still  another  for 
advanced  age,  which  were  successively  changed  ? 

11.  Upon  the  death  of  the  Father,  to  whom  did  his  property 

descend  ? 

12.  Upon  the  death  of  the  Mother,  to  whom  did  her  property 

descend  ? 

13.  If  the  people  are  divided  into  Castes,  are  these  Castes  sub- 

divided ? 

14.  If  so,  are  these  subdivisions  analagous,  in  any  particular,  to 

the  Tribes  of  the  American  Indians  ? 

15.  Can  a  man  of  one  of  these  subdivisions  marry  a  woman  of  the 

same  subdivision  ? 

16.  Arc  the  members  of  each  subdivision  regarded  as  consanguinei  ? 

17.  Bo  relatives  salute  each  other  by  the  term  of  relationship  ? 
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